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THESIS ABSTRACT 
A six-months microclimatic investigation (November, 1957 to 
April, 1958) of the various climatic factors (tenperature, light 
intensity, wind velocity, and humidity) was conducted at seven 
different stations. The area selected for this study was a relict 
area of approximately 36 acres located in the mixed prairie association. 
'lbe relict area was located approximately 1.5 miles southwest of Hays, 
Kansas, in Ellis county. 
Observations were ma.de six days each month under two sets of 
time tables; three days each month readings were taken at sunrise, noon, 
and sunset and three days each month at mid-morning, mid-afternoon, 
and at midnight. 
Temperature (degrees centigrade) measurements at each station 
were made at five levels: six inches below soil surface, soil surface, 
six inches above soil surface, 12 inches above soil surface, and above 
vegetation. 1he temperature below the soil surface was obtained by 
placing the thermometers in holes bored to the desired depth in the 
ground, with the holes being covered with a lid when the thermometers 
were not being checked. Air temperatures for the various heights 
were obtained by fastening the thermometers to a stake at the desired 
heights. 
Light intensity, wind velocity, and relative humidity measure-
ments were taken at four levels: soil surface, six inches above soil 
surface, 12 inches above soil surface, and above vegetation. A Weston 
illumination meter (model 756) was used to record the l~ht intensities 
(foot candles). Wind veloci-cy (mph) was taken with a hand type venti-
meter. Relative humidity was detennined with a cog type, wet-dry bulb 
psycbrometer. 
Two methods were applied in gathering the data used in determining 
the basal composition and per cent composition of the vegetation sur-
rounding the study stations. 'lhe point transect method (Clarke, et al., 
1942) was employed in determining the basal cover and composition of 
the grassy vegetation. In each stuey area the relative abundance and 
importance of the non-grassy species, forbs an:l weeds, were rated 
according to the method described by Weaver and Fitzpatrick (1934). 
Station one was located on a north-facing, partly protected slo~ 
within a big bluestem (Andropogon gerardi) habitat. station two was located 
in a weedy lowland area. Located on a uorth-facing, unprotected slope 
in a mixed midgrass habitat was station three. Station four was located 
on a fairly level area in a little bluestem (An:iropogon scoparius) 
habitat. Station five was located approximately halfway between sta-
tions two and four in a mixed grass habitat on a west-facing slope. 
Station six was located across the draw from station five on an east-
facing slope in a mixed grass habitat. Station seven was located across 
the draw from station one on a south-faci~, partly protected slope in 
a mixed grass habitat. 
The data gathered from the present investigation are summarized 
in Tables I through XXVIII. It was found that the vegetation of the area 
effected the air climate in varying degrees, depending upon the character-
istics of the vegetation and also upon the topography of the area, as per 
cent slope and direction of slope were found to play an important role in 
the modification of the macroclimate. It was found that the microclimate 
for the study stations also varied according to the time of day. 
Although, the present investigation was limited in time and scope, 
it is the opinion of the author that a more extensive study would merit 
much valuable information regarding microclimates in the mixed grass prairie. 
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Microclimate refers to strictly local combinations of atmospheric 
factors which, owing to uneven topography and plant cover, differ from 
the macroclimate as measured in locations where these modifying factors 
have negligible influences. Within each area embraced by one macro-
elimate there exists an intricate matrix of microclimates, at least some 
of 'Which differ sufficiently to be of ecological importance (Daubenmire, 
1947). 
Microclimates ha:v·e been studied primarily in western Europe and 
in the middle regions of North America, both relatively humid regions. 
In the United States the study of microclimate is a relatively new phase 
of ecology and the majority of the studies have been carried out in for-
est and mountainous regions, where changes in altit ude and vegetational 
cover are quite noticeable. On the other hand, few microclimatic 
studies have been conducted in the prairie regions where the vegetation 
is generally quite uniform and great changes in altitude are uncommon. 
The purpose of the present investigation was to determine the 
modifying effects of plant communities upon the climate, and to determine 
the merit of further microclimatic studies in the mixed prairie. A 
six-months study (November, 1957 to April, 1958) of various climatic 
factors (temperature, light intensity, wind velocity, and humidity) was 




Temperature and Humidity 
Since humidity is closely related to temperature, both of these 
factors have been discussed together in this section. Plant cover pro-
duces a conspicuous biotic modification of the temperature factor by 
the combination of shade, altered humidity, and lessened wind movement. 
Sprague and Neuberger (1954) reported that the greatest extremes 
in air temperature occurred in the microclimatic layer near ground level, 
but the averages of the daily maximum and minimum temperature at 
various heights were almost the same. In their investigation, air tem-
peratures were measured at various heights from near ground level to 
the height of eight feet above a clipped grass sod. Differences be-
tween the extremes in temperature at the varions heights were reduced 
under a cloudy sky and during windy periods. Air temperatures in the 
microclimate were more variable during the summer than during the 
winter. 
In another article Sprague (1956) discussed the relationships 
between relative humidity and air temperature for different times of 
the day from grass sod level to 60 inches above the ground. 
Vaartaja (1954) arrived at much the same results as Sprague and 
Neuberger (1954) even though two entirely different types of plant com-
nmnities were investigated. Vaartaja 1 s paper was almost entirely devoted 
to the temperature extremes on different site locations. Comparisons 
showed that the climate of an exposed site varied greatly from that of 
J. 
a site with a protective covering or canopy. Very large temperature 
differences were noted at the ground level. 
"Where there is free air movement there is no difference in air 
temperatures in sun and shade, but in the absence of wind, conditions 
are quite different. During the day hot air formed over unshaded 
ground rises vertically and thus has little influence upon the tempera-
ture of the air under adjacent shade. During night, however, the cold 
air formed over open ground spreads out readily under adjacent cover. 
Even a thin shade strongly reduces the heating of soil by solar radia-
tion, and under full shade soil-surface temperatures remain cooler than 
air temperatures even during the hottest part of the day. In the ab-
sence of appreciable wind, the cool soil of shaded areas absorbs heat 
from the air more rapidly than heat can be transmitted by convection 
or conduction from unshaded areas. Furthermore, the greater humidity 
0£ the air under vegetation increases the amount of heat needed to 
raise its temperature appreciably" (Daubenmire, 1947:175). 
The environmental differences which obviously exist between ad-
jacent and contacting habitats in hilly or mountainous country, and 
which account for slope differences in the vegetation, are of perennial 
interest. Shanks and Norris (1951) attempted to measure the magnitude 
of temperature differences on opposing north and south facing slopes. 
In their study particular reference was made to variability, seasonal 
trends , frost pattern and local freezing damage to experimental plants 
at the seedling level. 
-
4. 
Shanks (1956) studied soil and air temperature at varying alti-
tudes in the Great Smoky Mountains of Tennessee. In his investigation, 
Shanks found that the soil temperature at the various altitudes correlated 
more closely than the means of weekly maximum and mininrum air tempera-
ture at the various altitudes. 
Allee, et al., (1949:212) stated that "Humidity relations differ 
near the ground from those in the air. Except when dew is forming, 
there is nearly always a maximum in absolute humidity just above the 
ground surface as compared with levels of the plant climate. Maximum 
absolute humidity varies between day and night, and relative humidity 
is normally decidedly greater at night. 11 
Oosting and Hess (1956) presented a one-year study of micro-
climate and edaphic conditions related to seedlings. The study was 
made on a bluff supporting a stand of hemlock a.rd other species dis-
junct from their usual montane range. In this paper it was found that 
no single factor seems primary in hemlock seedling survival or distri-
bution of the species on the bluff, but a combination of several factors 
was involved. 
Dreibelbis (1951) has done extensive research on soil and air 
temperatures. Maxinrum and minimum soil and air temperatures were 
presented for the period of 1942 to 1949, representing a watershed 
in a four-year rotation consisting of corn, wheat, and two years of 
meadow. Similar data for a woodland watershed for the years 1945 and 
1949 were also presented. The soil temperatures were measured at 
depths of one-half, three, six, 12, and 24 inches. Air temperatures 
-
were obtained at two inch and 24 inch heights. The soil temperature 
fluctuations at 0.5 inch depth responded closely to those of the air. 
As soil depth increased, the temperature fluctuation decreased. It 
was also found that in the summer, soil temperatures were lower in the 
woodland than in the rotation watershed, wile in the winter they were 
higher. 
5. 
Delany (1953) found that humidities tended to be least vari-
able and highest at the base of the vegetation and the overall effect 
of the vegetation was to produce a more equable climate at its base. 
A discussion of ground temperature differences between open and cover-
ed ground was also presented. 
Wolfe, et al., (1943) devoted the greatest portion of their study 
to the temperature factor. A discussion of maximum and minimum tem-
peratures and how they influenced the development , distribution, and 
persistence of plant and animal communities was included in their article. 
Lindsay (1953) was mainly concerned with temperature and humidity as 
a factor in controlling the distribution of weeds in Wisconsin. Hays 
(1958:62) stated that "the climatic factors examined, with the possible 
exception of precipitation, seem to have little effect upon the numbers 
of small mammals taken in traps, except on a seasonal basis. 11 
Light Intensity and Duration 
As with the temperature factor, light varies in intensity and 
duration, but unlike temperature it also varies in quality. For prac-
tical reasons, however, this complication remains chiefly of theoret-
ical importance in plant ecology. It is not feasible to place much 
importance upon variations in wave length under natural conditions for 
the following reasons: (1) although it is true that variations in 
quality affect plant processes differently, each process is somewhat 
sensitive to all wave lengths of light, so that in ecological work 
analyses of wave length composition are difficult to interpret; (2) 
6. 
the influence of light quality upon plants differs so much from one 
species to another that, with the exception of those generalizations 
already mentioned, no other physiological roles of different portions 
of the spectrum have yet been established; (3) with land plants growing 
under natural conditions the variations in light quality have never 
been demonstrated to be great enough to be critical as an environmental 
factor. For these reasons only the intensity and duration of light 
a.re variables of chief ecological importance. 
Light is one of the most important factors determining the 
growth of plants and the development of vegetation. Light affects 
plants in many ways. Through its action chlorophyll and other pig-
ments, growth substances or hormones, as well as carbohydrates are 
synthesized. Light intensity influences the number and position of 
the chloroplasts, the opening and closing of the stomata, and has a 
profound effect upon transpiration. The necessary light intensity 
for proper growth and development of plants varies in different species 
(Allee, et al., 1949). 
Alla.rd (1932:233) stated that a "proper recognition of the 
length of day requirements of plants makes possible a clearer inter-
-
7. 
pretation of many aspects of their behavior and natural distribution 
than we have had heretofore." Murneek and Whyte (1948) devoted several 
chapters of their book to the study of light intensity and plant distri-
bution. 
Braun-Blanquet (1932:107) reported that "the individual plant 
performs its life processes within a certain range of light intensity. 
All one-layered communities and the uppermost portions of many-layered 
communities in regions with low or medium cloudiness are termed heli-
ophilous (light plants). Their optimum light requirements are full sun-
light. Submerged aquatic vegetation, many communities of steep northern 
slopes, of rock crevices, and of caverns; the la~e-appearing communities 
of arctic and alphine snow-land; many epiphytic comnrunities; and in 
general the lower layers of stratified communities, whose light require-
ments decrease from upper to lower, are designated as sciophilous 
(shade plants)." 
Numerous studies have been devoted to light intensity and its 
effects on the distribution of certain plants. The tolerance of plants 
to variations in intensity varies among the species. Soil texture 
is a major limiting factor for growth of some plants, but equally 
important is the amount of light the plants will receive. The soil 
texture may be excellent for the growth of a given species, but if 
the proper amount of light is not available the plant cannot function 
properly; thus, the death of the plant is inevitable. 
8. 
Many investigations have been made of the growth of forest 
plant species in relationship to light intensity. Bates and Roeser 
(1928) and Korstian (1925) devoted their studies to forest plant species. 
The light intensity requirements for the species investigated varied 
according to the size of the plants. It was found that continuous 
intense sunlight is most likely to injure the small succulent seedlings 
during their first year. 
Garner and Allard (1921) showed for the first time that the 
flowering and fruiting of plants is intimately related to the length-
of-day factor, and this has been amply substantiated by many other 
scientific workers throughout the world. It is now recognized that 
plants vary greatly in their responses to length of day. Some flowers 
respond to shortening days, others require lengthening days or days of 
intermediate length; while a large group may be insensitive to length 
of day, or show a day-neutral behavior. The length-of-day and light 
intensity factors are so closely related that the separation of the two 
is almost impossible. 
Allard and Garner (1941) in another investigation of equal and 
unequal ratios of light and darkness found that in most cases the same 
ratios of light and darlmess did not cause the same behavior for all 
plants. Went (1944), in his study of the effects of light intensity on 
growth of tomatoes, found that neither light intensity nor length-of-
day had any major effect on the growth rate. 
Wulff (1944) devoted a lengthy discussion to the influences 
exerted upon a plant community by light intensity and duration. 
Wind Velocity 
Most investigations pertaining to the study of wind and the 
effects it has upon plant communities have been limited to the forest 
type because of the pronounced visible effect it has on this type of 
plants. Wind becomes of importance as a habitat factor on shores, on 
broad open plains, and on mountain ridges, and winds are stronger the 
farther one goes above ground level. Wind acts mechanically by its 
pressure and physiologically by increasing evaporation. Continuity 
9. 
of wind action is the factor that mostly affects the form of vegetation. 
It is a significant ecological fact that the regularity in the direction 
of the wind at seeding time in many places causes a distinct t endency 
toward distribution and migration of species in the direction of the 
prevailing wind. 
Braun-Blanquet (1932) divided his chapter on the wind factor into 
four subdivisions:- (1) mechanical effects of continuous wind, (2) 
physiological effects of wind, (3) total effect of wind, and (4) wind 
and plant communities. Braun-Blanquet (p. 154) stated that "The great-
est influence of wind upon vegetation is not by hurricanes which snap 
off and uproot stands of trees but by continuous current s of air. No-where 
is this more readily seen than in mountains, where protection from con-
tinuous wind is a necessary condition for existence of many plant com-
munities. The extremes lie hard by one another and are the more sharply 
marked, because the wind also controls the distribution of the snow. 
The vegetation of habitats exposed to wind is totally different from 
10. 
that of protected places, so that even in still weather the wind rela-
tions of the habitat can be deduced from the vegetation." 
Allee, et al., (1949:231) reported that "The surface of vegetation 
acts as does the surface of the 'ground when we define the former as the 
level at which resistance to the w.nd reduces its velocity so as to 
approach zero. In dense grass, or other types of plant cover, there 
is almost complete calm at the ground level. The calm produced within 
the plant layer is a feature of great importance in the_microclimate, 
not only as regards animals in the given habitat, but also in relation 
to the activities of plants themselves. The difference between the 
plant-produced microclimate and the general climate becomes more im-
portant as the latter becomes less favorable. n 
Dwarfing is another type of injury which can be caused by wind. 
Daubenmire (1947:-285) stated that 11Plants developing under the in-
fluence of drying winds never attain a degree of hydration, and con-
sequently of turgidity, that enables them to expand their maturing cells 
to normal size. As a result all organs are dwarfed, without necessarily 
being deformed, because constituent cells become fixed at subnormal 
sizes. Obviously dwarfing attributable to wind can result only from 
those winds that blow during the period when cells are expanding and 
maturing." In much the same pattern as dwarfing is deformation (wind-
training), but deformation is not, necessarily accompanied by dwarfing, 
for moist winds can mold the form of a shoot without appreciably reducing 
its size. 
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METI'HODS OF STUDY 
The area sel ected for this study was a relict area of approxi-
mately 36 acres l ocated in the mixed prairie association of the grass-
land formation (Weaver and Clements, 1938). The relict area was 
located approximately 1.6 miles southwest of Hays, Kansas, in Ellis 
County, and belongs to Fort Hays Kansas Stat e College. The topography 
of the area is composed chiefly of break sites with gentle to fairly 
steep slopes. A major draw runs the entire length of the area from a 
south to a northeasterly direction, located approximately in the center 
of the area. A minor draw runs from the western edge of the study area 
in an easterly direction and merges with the north-south draw. 
The presence of the two draws afforded an ideal location for the 
seven stations used in the microclimatic study, as numerous slopes in 
four directions, north, south, east, and west were available for the 
study. 
Observations were ma.de six days each month under two sets of 
time tables; three days each month readings were taken at sunrise, 
noon, and sunset and three days each month at mid-morning, mid-afternoon, 
and midnight. 
At each of the seven stations climatic data (temperature, light 
intensity, wind velocity, and humidity) were recorded. Temperature 
measurements at each station were made at five levels: six inches below 
soil surface , soi l surface, six inches above soil surface, 12 inches above 
soil surface, and above the vegetation. The temperature below the soil 
surface was obtained by placing the thermometers in holes bored to 
the desired depth in the ground, with the holes being covered with a 
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lid when the thermometers were not being checked. For soil surface tem-
peratures, the thermometers were inserted and left under the litter, thus 
enabling the temperature to be read without exposing the bulb. Air 
temperatures for the various heights were obtained by fastening the 
thermometers to a stake at the desired heights, thus enabling the tem-
perature at the various heights to be recorded without disturbing the 
thermometers. 
Light intensity (foot candles) was taken at each station at four 
levels: soil surface, six inches above soil surface, 12 inches above 
soil surface, and above the vegetation. A Weston illumination meter 
(model 756) was used to record the light intensities. 
Wind velocity (mph) was taken with a hand type ventimeter at 
each station for each of the four levels described above the light in-
tensity. Humidity readings were also taken for each of the seven sta-
tions and at the four levels previously described. The relative humidity 
was determined with a cog type, wet-dry bulb psychrometer. 
VIDEI'ATION OF THE STUDY AREAS 
Two methods were applied in gathering the data used in deter-
mining the basal composition and per cent composition of the vegetation 
surrounding the seven study areas. The point transect method (Clarke, 
et al., 1942) was employed in determining the basal cover and composition 
of the grassy vegetation. The data gathered from the point method was 
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obtained in the summer of 1957. In two instances the study areas were 
located in the same general community, as a result the basal cover and 
composition was recorded as being the same. Undoubtedly there were 
some differences in the vegetation of the community immediately sur-
rounding the study areas but it is the opinion of the author that the 
differences would be insignificant (Figure 1). 
In each study area the relative abundance and importance of the 
non-grassy species, forbs and weeds, were studied and rated according 
to the method described by Weaver and Fitzpatrick (1934). As described 
by the -writers, the various species were classified in one of five ranks 
ranging from the chief society formers to plants of rare occurrence. 
The relative ranking was determined through observation as to abundance, 
size, duration, density, gregariousness, and basal and foliage cover of 
each species encountered. The actual ranking of the species into five 
ranks was arranged as follows: (1) abundant, (2) frequent, (3) common, 
(4) infrequent, and (5) rare (Append.ix A). Soil textures of the seven 
study areas were determined as described by Bouyoucos (1936). 
Station number one was located on a north-facing, partly pro-
tected slope within a big bluestem (Andropogon gerardi)1 community 
(Figure 2). The underlying soil was of a silty loam nature and less 
than 16 inches deep due to the underlying material of limestone. 
~omenclature of the grasses follows A. S. Hitchcock's 11Manual 
of the Grasses of the U. s. 11 (Revised by Agnes Chase, 1950); that of 
other species is according to 11Flora of the Prairies and Plains of Cen-
tral North America" by P. A. Rydberg, 1932. 
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Figure 1. Map of study area showing study stations in relation to 
plant communities of study area. 
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Figure 2. View looking south from station one, located 




Big bluestem was the dominant grass on the community, con-
stituting 78.50 per cent of the grassy vegetation. Two other grasses, 
side-oats grama (Bouteloua curtipendula) and little bluestem 
(Andropogon scoparius), constituted 15 per cent of the vegetation, 9.6 
per cent and 5.4 per cent respectively. Tall dropseed (Sporobolus 
asper), western wheat, grass (Agropyron smithii), red three-awn (Aristida 
longiseta), switch grass (Panicum virgatum), blue grama (Bouteloua 
gracilis), buffalo grass (Buchloe dactyloides), and hairy grama (Bouteloua 
hirsuta) were also present in lesser amounts. 
It was found that 90.70 per cent of the basal area lacked vegeta-
tion. Big bluestem covered 7.30 per cent of the ground, side-oats 
grama 0.90 per cent, and little bluestem 0.50 per cent, while the remain-
ing seven grasses covered o.60 per cent of the ground in approximately 
equal abundance. 
Twenty-two species of f orbs and weeds we~e also recorded in 
the study area. Of these, many-flowered aster (Aster multiflorus) 
was the most prominent and formed a society which completely surrounded 
the station. Two other for bs, stiff-leaved goldenrod (Solidago rigida) 
and lead plant (Amorpha canescens) were also abundant. Other forbs 
and weeds found in the area were : purple r oppy mallow (Callirhoe 
involucrata), western ragweed (Ambrosia psilostachya), tansy nrostard 
( Sophia ~•), wild alfalfa (Psoralea tenuiflora); Arkansas spurge 
(Tithymalus arkansanus), goatsbeard (Tragapogon pratensis), blazing 
star (Liatris punctata), annual sunflower (Helianthus annuus), cat ch-
weed bedstraw (Galium aparine), lambsquarter (Chenopodiurn album). 
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narrow leaf lambsquarter ( Chenopooium lanceolatum), western wall flower 
(Cheirinia asper), wavy-leaf thistle (Cirsium undulatum), serrate-
leaved evening primrose (Meriolix serrulata), Pitcher's sage (Salvia 
pitcherii), wild lettuce (Lactuca ludoviciana), Missouri goldenrod 
(Solidago glaberrima), tall verbena (Verbena stricta), and cat claw 
sensitive briar (Morongia uncinata). 
Station number two was located in a weedy lowland area where 
the east-west draw merged with the north-south draw (Figure 3). The 
underlying soil of the area was silty loarn to silty clay loam at 
least 36 inches deep. 
Of the grassy plants, three were dominant: heavy sedge (Carex 
gravida) constituted 40.0 per cent of the vegetation, big bluestem 
33.3 per cent, and western wheat grass 26.7 per cent. Total basal 
cover of these three plants was only 3.80 per cent, 1.50 per cent, and 
1.00 per cent, respectively. Japenese brome (Bro:mus japonicus) was 
very noticeable early in the growing season. 
The forbs and weeds of the area were more noticeable than 
the grasses and probably were the major influencing factor of the 
community. A total of nineteen forbs and weeds were recorded for 
the area, six of -which were especially abundant; tansy mustard, wild 
lettuce, catchweed bedstraw, western ragweed, bracted spiderwort 
(Tradescantia bracteata), and many-flowered aster. Others of impor-
tance were goatsbeard, wild alfalfa, false prairie boneset ( Kuhnia 
glutinosa) , Pitcher's sage, Missouri goldenrod, purple poppy mallow, 
sticktight ( Lappula occidentalis), Arkansas spurge, wavy - leaf 
)~ 
'' . 
Figure J. View looking west from station two, located 
in lowland area where east-west draw merges with the nort.h-
south draw in a weedy connnunity. 
thistle, buffalo bur (Solanum rostratum) , Russian thistle (Salsola 
pestifer), and lambsquarter. 
Located on a north-facing, unprotected slope just east of the 
draw in a mixed midgrass habitat was station number three (Figure 4). 
The underlying soil of the area was of a clayey loam nature at least 
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24 inches deep. The major grasses of the area were big bluestem, little 
bluestem, and side-oats grama which composed 47.44 per cent, 30.63 
per cent, and 12.41 per cent of the grassy vegetation respectively. 
Other grasses of lesser importance were switch grass, tall dropseed, 
and western wheat grass. Approximately 93.00 per cent of the area 
was found lacking vegetation. Big bluestem, little bluestem, and 
side-oats grama constituted 6.20 per cent of the ground cover of the 
area. 
Twenty-three species of forbs and weeds were recorded around 
the station. Many-flowered aster was especially abundant as were 
catchweed bedstraw and wild lettuce. Other forbs and weeds of impor-
tance were Missouri goldenrod, lead plant, western ragweed, tansy 
mustard, annual sunflower, and lambsquarter. Twelve others of lesser 
importance in the area were snow-on-the-mountain (Euphorbia marginata), 
mulestail (Leptilon canadense), mat verbena (Verbena bipinnatifida), 
sticktight, bind weed (Convolvulus arvense), purple poppy mallow, 
buffalo bur, and salmon colored mallow (Malvastrum coccineum). 
Figure 4. View looking south from station three, on 
a north-facing slope located in a mixed grass community. 
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Station four was located on a fairly level area at the east 
side of the relict area in a little bluestem habitat (Figure 5). The 
underlying soil of the area was sandy loam due to rock fragments of 
limestone and was less than eight inches deep. Little bluestem con-
stituted 57.89 per cent of the grassy vegetation and big bluestem, 
buffalo grass, and blue grama comprised 42.11 per cent, (15.79 per cent, 
10.53 per cent, 15.79 per cent, respectively). 
Twenty-seven species of forbs and weeds were recorded for the 
area, rayless thelesperma (Thelesperma gracile) being the most pre-
dominant. Other forbs and weeds of importance were snow-on-the mountain, 
wavy-leaf thistle, stiff-leaved goldenrod, wild alfalfa, annual sun-
flower, serrate-leaved evening primrose, and wild onion (Allium nuttallii). 
Nineteen other species of forbs and weeds of lesser importance were also 
recorded for the area: many-flowered aster , white sweet clover (Melilotus 
alba), oblong-leaved aster (Aster oblongifolia), soap weed (Yucca 
glauca), false prairie boneset, narrow leaf houstonia (Houstonia angusti-
~), broom snake weed (Gutierrezia sarothrae), stemless tetraneuris 
(Tetraneuris stenophylla), James' whitlow wort (Paronychia jamesii), 
white milkwort (Polygala alba), western wall flower, Texas sandwort 
(Arenaria texana), heath aster (Leucelene ericoides), lambsquarter, 
purple prairie clover (Petalostemon purpurea), western ragweed, and 
sticktight. 
Station five was located approximately halfway between stations 
two and four on the west-facing slope (Figure 6). The underlying soil 
of the area was a clayey loam at least 24 inches deep. The grassy 
vegetation of the area was the same as recorded for station three. 
Figure 5. View looking west from station four, located 
in a little bluestem (Andropogon scoparius) community. 
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Figure 6. View looking east from station five on a 
west-facing slope located in a mixed grass community. 
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Many-flowered aster was recorded as being frequent in the area, 
forming a society over the area. Other forbs and weeds of common 
occurrence were wild alfalfa, western ragweed, lead plant, oblong leaved 
aster, wild lettuce, salmon colored mallow, and Arkansas spurge. Fif-
teen other plants were recorded as infrequent or rare in abundance: 
annual sunflower, Russian thistle, broom snake weed, stinging spurge 
(Tragia ramosa), lambsquarter, snow-on-the-mountain, buffalo bur, snake 
root (Echinacea angustifolia), soap weed, skull cap (Scutellaris 
· resinosa), false prairie boneset, goatsbeard, mat verbena, and rough 
false pennyroyal (Hedeoma hispida). 
Station six was located across the draw from station five on a 
east-facing slope in a mixed grass area (Figure 7). The underlying 
soil was silty loam at least 36 inches deep. Four grasses composed 
91.79 per cent of the grassy vegetation of the area, side-oats gram.a 
26.03 per cent, blue grama 24.66 per cent, big bluestem 23.29 per cent, 
and little bluestem 17.81 per cent. Five other grasses of approxi-
mately equal abundance, and composing the remaining 8.21 per cent of 
the grassy vegetation, were purple three-awn (Aristida purpurea), 
squirrel tail (Sitanion hystrix), sand dropseed (Sporobolus cryptandrus), 
switch grass, and tall dropseed. 92.70 per cent of the basal area 
lacked vegetation and side-oats grama, blue graroa, big bluestem, and 
little bluestem comprised 6.70 per cent of the ground cover (1.90 per 
cent, 1.80 per cent, 1.70 per cent, and 1.30 per cent, respectively). 
Figure 7. View looking west from station six,on an 
east-facing slope located in a mixed grass community. 
25. 
26. 
Twenty-two species of forbs and weeds were recorded for the 
area. Of these, wild alfalfa was the most predominant, followed by 
lead plant, many-flowered aster, and western ragweed. Forbs and weeds 
of lesser abundance were snow-on-the-mountain, rayless thelesperma, 
cat claw sensitive briar, heath aster, spiny sideranthus (Sideranthus 
spinulosus), skull cap, plains goldenrod (Solidago mollis), wavy-leaf 
thistle, western wall flower, prickly pear (Opuntia macrorrhiza), serrate-
leaved evening primrose, annual sunflower, -wild lettuce, Arkansas spurge, 
oblong-leaved aster, buffalo bur, rough false pennyroyal, and prairie 
coneflower (Ratibida colUIIIDifera). 
Station seven was located across the draw from station one on 
a south-facing, partly protected, slope in a mixed grass habitat (Figure 
8). The underlying soil was a silty loam at least 36 inches deep. The 
grassy vegetation was the same as that recorded for station six above. 
The annual sunflower and western ragweed were the two most abun-
dant forbs and weeds. Others of lesser abundance were mat verbena, 
purple poppy mallow, wavy-leaf thistle, serrate-leaved evening primrose, 
prostrate milkweed (Ascelpiodora decu.mbens), Pitcher's sage, snake root, 
skull cap, rayless thelesperma, lead plant, sticktight, cat claw sensi-
tive briar, Arkansas spurge, stinging spurge, wild alfalfa, tansy mustard, 
wild lettuce, broom snakeweed, plains goldenrod, and tall evening prim-
rose (Stenosiphon linifolium). 
Figure 8. View looking north from station seven, on a 
south-facing slope in a mixed grass community. 
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TABLE I. Temperature data for station one. Temperature at height one 
(above vegetation) is shown as actual temperature (expressed 
in degrees centigrade), temperature deviations from height 
one are expressed for heights two to five (12 inches above 
soil surface, six inches above soil surface, soil surface, 
and six inches below soil surface, respectively). 
November December January 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl -D2 D3 D4 D5 D6 
Sunrise 6 1 6 2 3 3 -4 -7 0 
Mid A.M. 7 -1 6 9 6 5 -7 -1 6 
1 Noon 10 16 16 7 15 9 6 6 4 Mid P.M. 8 4 8 17 7 7 0 6 5 
Sunset 6 10 17 5 9 6 6 0 2 
Midnight 4 0 4 1 3 3 -7 -2 -1 
Sunrise -1 0 0 -1 0 0 3 0 1 
Mid A.M. -1 -3 0 -2 -2 0 0 0 0 
2 Noon -3 +l +l -1 1 0 1 -1 0 
Mid P.M: -2 -1 -1 1 -3 0 0 1 0 
Sunset • -3 0 -3 1 0 1 0 -1 0 
Midnight 0 0 -1 -1 -1 -1 0 0 1 
Sunrise 0 -1 0 -1 J -1 0 1 1 
Mid A.M. +l -1 0 1 0 1 0 1 0 
3 Noon +l +3 +2 0 2 2 2 1 0 Mid P.M. -1 -2 -1 -4 -2 -1 0 1 0 
Sunset -6 0 -4 1 0 -1 -1 -1 0 
Midnight 0 0 -1 -1 -1 -1 1 1 1 
Sunrise +l +l -2 -2 1 1 2 4 1 
Mid A.M. +3 -1 -2 2 2 1 5 3 -6 
4 Noon +3 +3 +l 1 6 3 -2 -3 0 Mid P.M. 0 -3 -4 -3 -1 -2 -2 -1 0 
Sunset -2 0 -7 -2 1 -1 -5 3 0 
Midnight +l 0 -2 -2 0 -1 4 0 1 
Sunrise 0 +5 -1 3 3 2 7 9 1 
Mid A.M. -3 +6 -1 -5 -2 1 9 3 -5 
5 Noon -3 -9 -10 -2 -9 -3 -3 -3 -1 Mid P.M. -1 +2 -2 -14 0 -1 2 -4 -4 
Sunset +2 -5 -11 0 -3 -1 -4 2 1 
Midnight +3 +6 +l 3 4 3 9 4 2 
X--Indicates snowfall surrounding study station. 
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Table One (continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise -5 -13 12 -14 -11 -12 -3 1 3 
Mid A.M. 14 13 7 -3 s -10 9 16 10 
1 Noon -3 -5 4 -4 -3 2 8 17 9 Mid P.M. 16 18 12 0 7 -3 17 17 16 
Sunset -3 -7 3 -7 -4 -1 6 10 6 
Midnight -3 4 0 -5 -1 -12 0 3 -2 
Sunrise 0 0 1 X X X 1 0 0 
Mid A.M. 2 0 0 X 2 X 1 0 3 
2 Noon 0 0 0 -1 X X 0 1 0 
Mid P.M. 1 0 1 X 2 X 1 0 1 
Sunset 0 0 0 X X X 0 0 1 
Midnight 0 0 0 X 1 X 1 0 0 
Sunrise 0 0 2 X X X 1 0 1 
Mid A.M. 4 1 1 X X X 2 0 0 
3 Noon 0 0 1 X X X 0 2 2 Mid P.M. 1 1 1 X X X 1 1 3 
Sunset 0 0 0 X X X 0 0 0 
Midnight 0 0 0 X X X 1 0 1 
Sunrise 0 1 2 X X X 3 1 1 
Mid A.M. 6 7 5 X X X 3 1 0 
4 Noon 1 1 2 X X X 0 3 3 Mid P.M. -2 -3 0 X X X 1 1 3 
Sunset 1 1 0 X X X 1 0 1 
Midnight 0 -4 0 X X X 1 1 1 
Sunrise 5 11 -8 X X X 8 4 2 
Mid A. M. -13 -12 -4 X X X -5 -3 2 
5 Noon 3 3 -7 X X X -1 -10 -3 
Mid P.M. -15 -17 -8 X X X -12 -S -3 
Sunset 4 6 0 X X X 0 -4 -2 
Midnight -1 -3 3 X X X 2 7 12 
X--Indicates snowfall at study station. 
TABLE II . Temper ature data for station two. Temperature at height 
one (above vegetation) is show as actual temperature 
(expressed in degrees centigrade), temperature deviations 
f rom height one are expressed for heights two to five 
(12 inches above soil surface, six inches above soil sur-
face, soil surface, and six inches below soil surface, 
respectively. 
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November December January 
Hei~ht Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 6 2 11 4 4 5 0 -8 0 
Mid A.M. 7 0 6 14 7 6 -8 -3 3 
1 Noon 12 13 21 8 16 9 5 4 4 Mid P.M. 4 4 7 20 7 7 -1 6 4 
Sunset 2 10 14 6 10 7 7 0 3 
Midnight 3 0 3 1 3 4 -7 -2 -1 
Sunrise -1 -1 -1 -2 0 0 1 1 1 
Mid A. M. +3 -1 -1 -1 0 0 1 -1 1 
2 Noon 0 +4 -3 0 0 0 1 1 0 Mid P.M. 0 0 -1 -1 0 0 2 1 0 
Sunset -2 -1 -5 -1 -1 0 -2 -1 -1 
Midnight 0 -1 0 -1 0 0 0 0 1 
Sunrise 0 -1 -1 -2 0 0 1 2 l 
Mid A.M. +2 -1 -2 -1 0 1 2 2 2 
3 Noon +l +9 -2 0 1 1 1 2 0 Mid P.M. +l -1 -1 -1 -1 0 3 2 1 
Sunset -3 -1 -6 -1 -3 0 -2 -1 -1 
Midnight +l 0 -1 -1 1 0 1 0 1 
Sunrise +l -2 -7 -3 1 0 -1 3 0 
Mid A.M. +l +3 -6 -6 -1 -1 9 10 -3 
4 Noon +2 +10 -3 0 7 2 1 2 -2 
Mid P.M. +l -4 -5 -6 -1 -1 4 2 -3 
Sunset -3 -2 -7 -2 -3 -1 -7 0 0 
Midnight +2 -1 -3 2 2 1 6 1 0 
Sunrise 0 +6 -5 1 2 -1 4 11 2 
Mid A.M. +5 +8 0 -lo -2 0 10 5 0 
Noon -3 -6 -15 -3 -10 -3 -2 -1 -1 Mid P. M. +6 +l -2 -16 -1 0 3 -4 -2 Sunset +6 0 -8 -1 -4 -1 -4 2 0 Midnight +7 +7 +l 2 2 2 9 3 3 
X--Lndicates snowfall surrounding study station. 
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Table Two (Continued) 
February March April 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise -4 -12 12 -14 -10 -11 -3 1 5 
Mid A.M. 12 14 7 -4 6 -8 14 14 10 
1 Noon -4 -6 4 -4 -2 3 8 13 9 
Mid P.M. 12 18 12 -1 7 -2 20 21 - 13 
Sunset -4 -7 3 -7 -3 -2 6 10 7 
Midnight -4 3 -1 -6 -3 -15 1 3 -2 
Sunrise -1 0 0 X X X 1 0 0 
Mid A.M. 2 0 1 X -1 X 0 0 1 
2 Noon 1 1 0 1 X X 0 4 0 
Mid P.M. 7 2 0 X 2 X 0 0 1 
Sunset 1 1 0 1 X X 0 -1 0 
Midnight 0 -1 0 X 1 X 0 0 1 
Sunrise -1 1 1 X X X 1 0 -0 
Mid A.M. 3 1 2 X 0 X 1 1 1 
3 Noon 2 2 0 X X X 0 8 1 Mid P.M. 8 4 1 X 2 X 0 1 1 
Sunset 1 1 0 X X X 0 -1 0 
Midnight 0 -1 -1 X 2 X 0 0 1 
Sunrise 1 1 2 X X X 3 0 0 
Mid A.M. 11 1 6 X X X 1 1 2 
4 Noon 3 3 0 X X X 0 9 2 
Mid P.M. 8 0 1 X X X 1 2 2 
Sunset 3 2 0 X X X 0 0 1 
Midnight 1 -2 -1 X X X 0 0 1 
Sunrise 4 10 -7 X X X 8 4 -1 
Mid A.M. -10 -11 -4 X X X -10 -3 2 
Noon 4 5 0 X X X -1 -6 -3 
Mid P.M. -11 -14 -8 X X X -16 -9 0 
Sunset 4 6 0 X X X 0 -4 -1 
Midnight -1 0 4 X X X 2 7 11 
X--Indicates snowfall at study station. 
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TABLE III. Temperature data for station three. Temperature at height 
one (above vegetation) is shown as actual temperature (ex-
pressed in degrees centigrade), temperature deviations from 
height one are expressed for heights two to five (12 inches 
above soil surface, six inches above soil surface, soil 
surface, and six inches below soil surface, respectively). 
November December January 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 6 2 8 4 4 5 -2 -8 0 
Mid A.M. 8 0 5 12 7 5 -8 -1 2 
1 Noon 11 5 18 8 16 9 6 5 4 
Mid P.M. 5 2 7 21 6 7 -1 7 5 
Sunset 7 9 15 6 10 7 7 0 2 
Midnight 4 0 4 1 3 4 -8 -3 -1 
Sunrise 1 -1 0 -2 0 -1 0 1 0 
Mid A.M. 1 0 1 2 0 1 0 -1 2 
2 Noon 3 3 -3 0 0 0 1 -1 0 Mid P.M. 0 -1 -1 -3 0 0 0 0 -1 
Sunset -2 0 -1 -1 -1 -1 -1 -2 0 
Midnight 0 -1 -1 0 0 0 0 0 0 
Sunrise 2 -1 -1 -2 1 -1 0 1 -1 
Mid A.M. 1 -1 2 5 -1 1 -1 -1 -2 
3 Noon 4 4 -2 0 5 0 1 -2 -4 
Mid P.M. 1 -1 -1 -S 0 -1 0 0 -S 
Sunset -3 1 -1 -2 -3 -1 -2 -2 
Midnight 0 -1 -2 0 1 0 1 -1 -1 
Sunrise 1 -2 -4 -3 1 0 -2 2 -2 
Mid A.M. 0 -2 -5 5 -1 2 0 0 -2 
4 Noon 2 9 -7 -3 8 3 -6 -5 -3 Mid P.M. 0 -2 -S -10 1 -1 -1 -4 -s 
Sunset -2 -1 -6 -3 -3 -1 -7 -1 -1 
Midnigpt 0 -1 -3 1 2 1 3 -2 -2 
Sunrise 3 6 -3 1 1 -1 6 11 2 
Mid A.M. 4 s -1 -9 -2 1 10 2 -2 
5 Noon -2 -8 -13 -3 -10 -3 -3 ~1 -2 Mid P.M. 5 4 -2 -18 -1 0 3 -5 -4 
Sunset 1 0 -10 -1 -4 -2 -4 3 0 
Midnight 6 6 0 2 2 2 9 4 3 
X--Indicates snowfall surrounding study station. 
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Table Three (continued) 
Februar;r March April 
Height Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise -5 -13 11 -13 -12 -12 -4 2 5 
Mid A.M. 10 13 7 -5 6 -9 12 15 9 
1 Noon -3 -5 4 -5 -2 3 7 15 9 Mid P.M. 11 19 11 -2 7 -4 21 18 15 
Sunset -3 -7 3 -8 -6 -2 5 9 7 
Mid.night -4 3 -1 -7 0 -16 1 3 -3 
Sunrise 0 0 1 X X X 0 0 0 
Mid A.M. 2 0 0 X X X 2 0 0 
2 Noon 0 0 0 X X X 0 3 0 
Mid P.M. 1 1 1 X 1 X 0 0 3 
Sunset 0 0 0 X X X 0 0 -1 
Mid.night 0 -2 0 X X X 0 0 1 
Sunrise 0 0 -1 X X X 1 0 0 
Mid A.M. 3 1 1 X X X 5 1 1 
3 Noon 1 
1 0 X X X 1 4 0 
Mid P.M. 9 1 2 X X X 0 1 4 
Sunset 1 2 0 X X X 0 1 -1 
Mid.night 0 -4 0 X X X 0 1 2 
Sunrise 2 2 -l X X X 2 -1 0 
Mid A.M. 4 2 2 X X X 5 1 1 
4 Noon 2 2 0 X X X 1 6 3 Mid P.M. 10 -1 1 X X X 1 2 5 
Sunset 1 2 1 X X X 1 0 -1 
Mid.night 0 -4 0 X X X 1 1 2 
Sunrise 5 11 -8 X X X 9 3 -1 
Mid A.M. -9 -12 -4 X X X -8 -4 3 
5 Noon 3 4 -1 X X X 0 -8 -3 Mid P.M. -10 -17 -7 X X X -17 -5 " -c. 
Sunset 3 7 -1 X X X 1 -3 -2 
Mid.night -1 -2 4 X X X 2 7 13 
X--Indicates snowfall at study station. 
34. 
TABLE IV. Temperature data for station four. Temperature at height one 
(above vegetation) is shown as actual temperature (expressed 
in degrees centigrade), temperature deviations from height one 
are expressed for heights two to five (12 inches above soil 
surface, six inches above soil surface, soil surfa.ce, and six 
inches below soil surface, respectively). 
November December Januarz 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 6 2 7 3 2 4 -2 -8 1 
Mid A.M. 8 -2 5 14 7 6 -8 -1 3 
1 Noon 12 17 18 8 16 9 5 5 4 
Mid P.M. 6 3 7 20 7 7 0 6 4 
Sunset 8 9 16 6 10 7 8 0 2 
Midnight 4 0 4 3 2 3 -8 -3 0 
Sunrise 0 0 1 -1 0 0 0 l 0 
Mid A.M. 0 1 0 3 0 0 0 0 0 
2 
Noon -1 1 -2 0 0 0 0 0 -1 
Mid P.M. 0 -2 0 -1 -1 0 0 0 0 
Sunset 0 l 2 -1 -1 -1 -2 -1 -1 
Midnight 0 -1 -1 -1 0 0 0 0 0 
Sunrise 2 0 -1 1 1 1 -2 2 1 
Mid A.M. 1 1 1 -3 0 0 1 1 1 
Noon 0 1 -1 0 4 0 0 1 -1 3 Mid P.M. 0 -3 0 -1 -2 -1 1 0 0 
Sunset -1 1 -1 -2 -3 -2 -3 -1 -1 
Midnight 0 0 -2 -1 1 1 1 0 1 
Sunrise 1 0 -1 -2 1 1 -2 3 0 
Mid A.M. .:.1 2 1 -2 0 0 6 6 -1 
4 
Noon 3 2 3 0 6 0 0 3 -1 
Mid P.M. -1 -3 -3 -2 -2 0 4 2 2 
Sunset -3 -1 -4 -2 -~ -2 -7 0 -1 ..,
Midnight -1 -1 -4 -2 2 1 5 0 0 
Sunrise 2 5 -1 2 3 1 4 10 1 
Mid A.M. 2 8 -1 -10 -3 0 9 2 -1 
5 
Noon -3 -10 -12 -3 -10 -3 -3 -2 -2 
Mid P.M. 2 2 -2 -16 -2 0 2 -4 -2 
Sunset 0 0 -10 -1 -4 -2 -5 3 0 
Midnight 4 6 0 0 2 2 9 4 2 
X--Indicates snowfall at study station. 
35. 
Table Four (continued) 
February March April 
Height Time Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise -5 -13 11 -15 -11 -11 -4 1 4 
Mid A.M. 11 12 6 -4 7 -10 14 16 9 
1 Noon -3 -5 3 -6 -2 3 6 17 6 
Mid P.M. 17 19 12 0 8 -3 20 18 17 
Sunset -3 -7 2 -4 -3 -2 4 9 9 
Midnight -4 3 -2 -6 -4 -16 3 2 -4 
Sunrise 0 0 1 X X X 0 0 0 
Mid A.M. 1 0 0 X 0 X 3 0 1 
2 Noon 0 0 0 1 X X 1 1 0 Mid P.M. 2 1 1 X 0 X -1 0 1 
Sunset 0 0 0 1 X X 0 1 0 
Midnight 0 0 0 X 0 X 0 0 -1 
Sunrise 0 0 1 X X X 0 0 1 
Mid A.M. 2 1 2 X X X 3 0 1 
Noon 0 0 0 X X X 1 1 0 
3 Mid P.M. 2 1 1 X X X -1 2 1 
Sunset 0 0 1 X X X 1 1 0 
Midnight 1 0 0 X X X 0 0 -3 
Sunrise 1 2 1 X X X 1 0 1 
Mid A.M. 11 8 6 X X X 3 0 1 
4 
Noon 1 1 1 X X X 2 1 0 
Mid P.M. 6 -1 1 X X X -1 3 1 
Sunset 1 1 1 X X X 1 0 0 
Midnight 1 0 1 X X X 0 0 -3 
Sunrise 5 11 -7 X X X 9 3 
Mid A.M. -10 -9 -3 X X X -10 -5 3 
5 Noon 3 3 0 X X X 0 -9 -3 Mid P.M. -16 -15 -9 X X X -16 -5 -4 
Sunset 3 6 0 X X X 1 -4 -2 
Midnight 0 0 4 X X X 0 7 12 
X--Indicates snowfall at study station. 
36. 
TABLE V. Temperature data for station five. Temperature at height one 
(above vegetation ) is shown as actual temperature (expressed 
in degrees centigrade) , temperature deviations from height one 
are expressed for heights two to five (12 inches above soil 
surface, six inches above soil surface, soil surface, and six 
inches below soil surface, respectively). 
November December January 
Hei~ht Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 6 2 7 3 2 4 -2 -8 0 
Mid A.M. 7 -1 5 17 7 5 -9 -1 2 
1 Noon 10 16 19 8 16 9 6 4 3 Mid P.M. 8 2 8 20 7 8 0 6 4 
Sunset 7 9 17 6 10 7 7 0 2 
Midnight 4 0 4 3 3 4 -8 -2 -1 
Sunrise 1 0 -1 -1 0 0 2 0 1 
Mid A.M. 1 1 0 -2 1 0 2 0 3 
2 Noon 3 1 0 1 0 1 0 2 1 Mid P.M. 0 1 0 -2 0 0 1 1 1 
Sunset -1 0 -1 -2 -1 0 -2 -1 -1 
Midnight 1 0 -1 -2 0 0 1 0 1 
Sunrise 2 0 -2 - .1. 1 0 2 0 1 
Mid A.M. 3 -1 0 -7 1 1 2 0 2 
3 Noon 3 2 -1 1 8 1 0 2 0 Mid P.M. -1 1 -1 -1 0 -1 1 1 1 
Sunset -2 -1 -1 -2 -2 0 -2 -1 -1 
Midnight 1 -1 -1 -1 1 1 1 -1 1 
Sunrise 1 0 -4 -2 2 1 -4 1 -1 
Mid A.M. 3 1 -2 -10 0 1 4 0 -2 
4 Noon 4 2 -4 0 9 3 -4 6 0 Mid P.M. -1 -2 -5 -6 1 -1 1 1 -3 
Sunset -3 0 -l -3 -3 1 -7 -1 -2 
Midnight 0 -1 -4 -3 2 1 4 -1 -1 
Sunrise 1 4 -2 2 4 0 5 10 2 
Mid A.M. 4 6 -1 -13 -2 1 10 2 0 
5 Noon -3 -7 -11.~ -3 -10 -3 -3 0 -1 Mid P.M. 0 4 -3 -17 -1 -1 2 -4 -2 
Sunset 0 -2 -12 -1 -4 -2 -5 2 0 
Midnight 3 6 0 0 2 2 9 3 3 
X--Indicates snowfall at study station. 
37. 
Table V. (continued) 
Februarz March April 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise -5 -13 11 -14 -11 -12 -3 1 4 
Mid A.M. 10 12 6 -3 7 -11 17 17 9 
1 Noon -3 -5 3 -4 -3 3 7 16 9 
Mid P.M. 16 18 12 1 8 -2 20 19 16 
Sunset -4 -7 2 -7 -5 -2 5 9 7 
Midnight -3 3 0 -5 -2 -15 3 3 -3 
Sunrise 0 0 1 X X X 1 0 0 
Mid A.M. 2 2 2 X -1 X 0 0 0 
2 Noon 1 1 0 X X X 1 1 1 
Mid P.M. 2 3 2 X X X 0 0 1 
Sunset 1 1 1 X X X 0 0 0 
Midnight 0 -1 0 X X X 0 0 1 
Sunrise 0 0 1 X X X 1 0 0 
Mid A.M. 3 3 3 X X X 0 0 0 
3 Noon 1 1 0 X X X 2 2 1 Mid P.M. 3 4 3 X X X 1 1 2 
Sunset 1 1 1 X X X 1 0 0 
Mid.night 0 -2 0 X X X 0 0 2 
Sunrise 2 2 2 X X X 2 0 1 
Mid A.M. 1 3 4 X X X 0 0 1 
4 Noon 3 3 0 X X X 3 2 3 Mid P.M. 2 0 4 X X X 2 2 2 
Sunset 3 3 1 X X X 2 0 0 
Midnight 1 -3 1 X X X 1 0 2 
Sunrise 5 11 7 X X X 8 4 0 
Mid A.M. -9 -11 -3 X X X -13 -6 3 
5 Noon 3 4 0 X X X -2 -9 -3 Mid P.M. -15 -16 -8 X X X -16 -7 -3 
Sunset 4 6 0 X X X -1 -3 -2 
Midnight -2 -1 3 X X X 0 6 12 
X--Indicates snowfall at ~tudy station. 
38. 
TABLE VI. Temperature data for station six. Temperature at height one 
( above vegetation) is shown as actual temperature ( expressed 
in degrees centigrade), temperature deviations from height 
one are expressed for heights two to five (12 inches above 
soil surface, six inches above soil surface, soil surface, 
and six inches below soil surface, respectively). 
November December January 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 7 3 7 2 4 3 -4 -7 1 
Mid A.M. 7 -1 8 15 7 6 8 - 2 4 
1 Noon 13 16 18 8 16 9 6 5 4 Mid P.M. 7 2 7 21 7 8 -1 6 4 
Sunset 6 9 18 6 10 7 7 -1 3 
Midnight 4 -1 3 2 4 4 -7 -2 0 
Sunrise -1 0 0 -1 0 0 0 2 1 
Mid A.M. 3 0 1 -2 0 0 2 1 1 
2 Noon 0 5 5 1 0 1 2 1 0 Mid P.M. 0 0 1 -2 0 0 1 1 0 
Sunset 0 0 -2 -2 0 0 0 0 0 
Midnight 0 1 0 0 0 0 0 0 1 
Sunrise 0 0 -1 -1 0 0 0 3 2 
Mid A.M. 2 1 2 -1 1 1 3 1 2 
3 Noon 1 5 3 2 6 2 2 1 1 Mid P.M. -1 -2 0 -1 0 -1 1 2 1 
Sunset -1 -1 -2 -2 -3 -1 -2 -1 -1 
Midnight 0 0 1 0 1 1 1 0 2 
Sunrise 0 1 -2 -1 1 ·o 4 3 1 
Mid A.M. 3 1 -3 -4 1 1 8 7 -4 
4 
Noon 1 3 1 1 8 2 -2 1 -1 
Mid P.M. -1 -2 -4 -3 1 -1 0 0 1 
Sunset -2 -1 -5 -2 -3 -1 -3 -1 -1 
Midnight 0 1 -2 -1 2 2 6 0 1 
Sunrise 0 3 -2 4 2 3 7 10 1 
Mid A. M. 0 6 -3 -11 -2 1 10 4 -2 
Noon -6 7 -13 - 2 -9 -1 -3 -1 -1 5 Mid P.M. 1 4 -2 -16 -1 -1 3 -4 -2 
Sunset 1 -2 -12 0 -4 -1 -5 4 0 
Midnight 3 8 1 2 1 3 9 4 2 
X--Indicates snowfall at study station. 
39. 
Tabl e VI. (Continued) 
February March April 
Hei~ht Time Dl D2 D 3 D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise -5 -13 11 -14 -10 -12 -2 1 3 
Mid A. M. 13 14 8 -2 8 -12 15 18 9 
1 Noon -4 -6 4 -4 -3 4 8 16 9 Mid P. M. 17 18 12 1 10 0 21 18 16 
Sunset -4 -8 2 -1 -5 0 6 9 7 
Midnight -3 3 0 -4 -3 -15 2 3 -2 
Sunrise 0 0 1 X X X 0 0 0 
Mid A.M. 2 0 2 X X X 0 0 0 
2 Noon 1 1 0 X X X 0 4 1 Mid P. M. 1 0 1 X X X 0 0 5 
Sunset 1 1 1 X X X 0 0 0 
Midnight 0 0 0 X X X 0 0 1 
Sunrise 0 0 1 X X X 1 0 0 
Mid A. M • . 7 0 3 X X X 1 1 0 
3 Noon 1 1 1 X X X 2 5 2 Mid P.M. 3 2 1 X X X 1 1 5 
Sunset 1 1 1 X X X 2 0 0 
Midnight 0 -1 0 X X X 0 0 1 
Sunrise 2 2 2 X X X 2 1 0 
Mid A.M. 9 3 6 X X X 3 1 1 
4 Noon 2 2 0 X X X 2 4 2 Mid P. M. -2 -2 0 X X X 1 6 6 
Sunset 3 2 1 X X X 2 1 1 
Midnight 0 0 1 X X X 0 1 1 
Sunrise 5 12 -6 X X X 8 4 3 
IV"Jid A. M. -12 -11 -4 X X X -11 -6 3 
5 Noon 4 6 0 X X X -1 -9 -1 
Mid P.M. -15 -15 -8 X X X -16 -6 -3 
Sunset 4 8 1 X X X 0 -3 -1 
Midnight -1 0 3 X X X 2 7 12 
X--Indicates snowfall at study station. 
40. 
TABLE VII. Temper ature data for stati on seven. Temperature at height one 
(above vegetation) i s sho"Wll as actual temperature (expressed 
in degrees centigrade ) , temperature deviations from height 
one are expressed for heights two to five (12 inches above 
soil surface, six inches above soil surface, soil surface, 
and six inches below soil surface, respectively). 
November December January 
Hei~ht Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 6 3 5 3 4 4 -2 -6 1 
Mid A.M. 9 2 7 17 7 5 -7 -1 4 
1 Noon 10 15 23 7 17 8 6 7 4 Mid P.M. 8 2 8 22 8 10 2 7 5 
Sunset 6 9 17 6 10 7 7 -1 3 
Midnight 4 0 3 2 4 4 -6 -2 0 
Sunrise 0 0 -1 -3 0 0 1 3 1 
Mid A.M. 1 -2 2 -1 0 0 3 3 3 
2 Noon 5 1 1 1 0 1 0 2 1 Mid P. M. 0 0 1 -3 0 2 1 0 0 
Sunset -3 0 -1 -1 0 0 -1 -1 -1 
Midnight 1 -1 -1 1 0 0 2 1 1 
Sunrise 0 0 -1 - ..,, 1 -1 2 3 2 
Mid A.M. 1 -2 3 1 0 1 4 3 6 
3 Noon 5 2 2 1 8 1 -1 2 1 
Mid P.M. 1 -1 0 -2 0 2 0 0 -1 
Sunset -4 0 -2 -1 -2 0 -2 -1 0 
Midnight 1 -1 0 0 1 1 4 1 1 
Sunrise 1 0 -2 -1 1 0 2 3 5 
Mid A.M. 3 -1 2 4 1 1 4 7 -2 
4 Noon 1 6 2 2 10 5 -5 7 1 Mid P.M. 1 -1 0 -1 1 3 1 2 -1 
Sunset -2 0 -6 -2 -3 0 -3 -1 -1 
Midnight 1 0 1 0 2 2 5 3 1 
Sunrise 1 3 1 4 3 3 6 9 2 
Mid A.M. -1 4 -2 -11 -2 2 11 4 -2 
5 Noon -3 -6 -17 0 -10 -1 -3 -3 -1 Mid P.M. 0 5 -2 -16 -1 -1 2 -4 -2 
Sunset 1 2 -10 1 -4 0 -4 4 0 
Midnight 3 7 2 4 1 3 9 5 3 
X--Indicates snowfall at study station 
41.. 
Table VII . (continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise -5 -13 12 -15 -10 -10 -3 2 4 
Mid A.M. 13 15 9 -3 9 -13 17 17 9 
1 Noon -3 -4 4 -3 5 9 15 8 
Mid P.M. 18 20 14 2 11 0 22 23 15 
Sunset -3 -6 3 -6 -6 0 7 9 7 
Midnight -2 3 1 -5 -3 -16 2 3 -2 
Sunrise 0 0 2 X X X 0 0 0 
Mid A.M. 5 4 3 X X X 1 0 0 
2 Noon 1 1 0 X X X 1 1 1 Mid P.M. 4 2 1 X X X 0 0 1 
Sunset 0 0 1 X X X 0 0 0 
Midnight 0 0 0 X X X 1 0 1 
Sunrise 1 1 1 X X X 1 0 0 
Mid A.M. 5 4 3 X X X 1 2 0 
3 Noon 2 2 -2 X X X 2 2 1 Mid P.M. 5 -1 2 X X X 1 1 2 
Sunset 0 0 1 X X X 0 0 0 
Midnight 1 0 0 X X X 1 1 1 
Sunrise 2 2 1 y A X X 2 0 0 
Mid A.M. 13 10 1 X X X 4 2 0 
4 Noon 3 4 -2 X X X 3 6 5 Mid P.M. 1 -3 1 X X X 1 2 6 
Sunset 1 2 1 X X X 1 0 0 
Midnight 1 1 1 X X X 1 1 1 
Sunri se 6 13 -6 X X X 9 3 3 
Mid A.M. -4 -11 -5 X X X -11 -5 3 
5 Noon 4 4 -1 X X X -2 -8 -1 Mid P.M. -16 -15 -10 X X X -16 -9 -2 
Sunset 4 6 1 X X X -1 -3 0 
Midnight -2 2 2 X X X 3 7 12 
X--Indicates snowfall at study station 
42. 
TABLE VIII. Light intensity data for station one. Light intensity at 
height one (above vegetation) is sho-wn as actual light inten-
sity (expressed in foot candles), light intensity deviations 
from height one are expressed for height t -ro to four (12 inches 
above soil surface, six inches above soil surface, and soil 
surface, respectively). 
November December 
Height Time Dl D2 D3 D4 DS D6 Dl D2 D3 D4 DS D6 
Sunrise 220 280 380 320 400 520 
Mid A.M. 1800 3200 3800 1800 3200 2600 
1 Noon 2200 3800 3400 1800 3200 3600 
Mid P. M. 900 6UO 440 1700 soo 1600 
Sunset 1so 100 400 400 210 300 
Midnight 
Sunrise -20 -40 -60 -100 -80 -100 
Mid A.M. -300 -200 -300 -200 _1so -300 
2 Noon -200 -200 -200 -200 -700 -200 Mid P.M. -200 -20 -20 -JOO -10 -200 
Sunset -10 -10 -so -so -10 -20 
Midnight 
Sunrise -70 -80 -80 -105 -90 -120 
Mid A.M. -930 -400 -400 -400 -360 -400 
3 
Noon -soo -400 -400 -300 -1000 -400 
Mid P.M. -300 -60 -46 -soo -so -400 
Sunset -40 -20 -130 -120 -40 -40 
Midnight 
Sunrise -90 -160 -120 -120 -200 -200 
Mid A.M. -1290 -6L~O -soo -800 -650 -700 
Noon -800 -2400 -600 -400 2300 -600 
Mid P.M. -400 -95 -120 -700 -80 -600 
4 Sunset -75 -30 -180 -170 -60 -100 
Midnight 
X--Indicates snowfall surrounding study station. 































Dl D2 D3 D4 D5 D6 
1600 400 1400 
2200 2000 4000 
3400 3200 3200 
1200 200 1100 
420 210 500 
-820 -80 -200 
-200 0 0 
-200 -700 -100 
-300 -300 -100 
-110 -10 -100 
-980 -90 -300 
-900 -200 -2000 
-400 -1000 -200 
-500 -600 -400 
-120 -40 -200 
-1150 -200 -600 
-1300 -1700 -2700 
-2100 -2300 -1000 
= -900 -1200 -500 
-250 -60 -300 
43. 
February 
Dl D2 D3 D4 D5 D6 
76 400 1700 
3600 2600 2000 
710 2000 2000 
3800 1800 1000 
580 230 1500 
-10 -40 -200 
-300 -100 -180 
-so -200 -300 
-200 -200 -200 
-80 -10 O 
-20 -80 -500 
-300 -100 -300 
-90 -400 -700 
-800 -300 -300 
-140 -20 -200 
-30 -90 -700 
-600 -600 -soo 
-200 - 800 -1000 
-2800 -1200 -400 
-280 -so -600 
X--Indicates snowfall surrounding study station. 
44. 
Table VIII •. (continued) 
March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
= S~ise 250 300 200 200 400 1700 
Mid A.M. 150 360 150 1800 1800 2200 
Noon 3000 3200 2200 2200 3400 2000 
1 Mid P.M. 2200 2100 2800 1700 1600 1200 
Sunset 700 410 650 150 420 1500 
Midnight 
Sunrise X X X -20 -80 -200 
Mid A.M. X 0 X -200 -200 -200 
2 Noon X X X -200 -200 -300 Mid P.M. X -300 X -300 -300 -100 
Sunset X X X -10 -110 0 
Midnight 
Sunrise X X X -70 -90 -500 
Mid A.M. X X X -300 -400 -900 
3 Noon X X X -500 -400 -700 Mid P.M. X X X -500 -500 -200 
Sunset X X X -30 -120 -200 
Midnight 
Sunrise X X X -90 -200 -900 
Mid A.M. X X X -400 -800 -1200 
4 
Noon X X X -800 -2100 -1000 
Mid P. M. X X X -700 -700 -300 
Sunset X X X -75 -150 -600 
Midnight 
x--Indicates snowfall surrounding study station. 
45. 
TABLE IX. Light intensity data for station two. Light intensity at height 
one (above vegetation) is shown as actual light intensity (ex-
pressed in foot candles), light intensity deviations from height 
one are expressed for height two to four (12 inches above soil 
surface, six inches above soil surface, and soil surface, 
re spec ti vely). 
November December 
Height Time Dl . D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 420 360 780 420 360 400 
Mid A.M. 1800 3200 3800 3200 2000 2600 
1 Noon 2300 2800 3400 1900 2600 2000 Mid P.M. 180 640 300 1700 400 350 
Sunset 21 60 200 360 80 230 
Midnight 
Sunrise -60 -60 -60 -5 -70 -40 
Mid A.M. -300 -200 -300 0 -200 -250 
Noon -200 -200 -200 -200 -100 -200 
2 Mid P.M. -20 -100 -80 -300 -100 -100 
Sunset -3 -10 -30 -40 -10 -10 
Midnight 
Sunrise -70 -100 -180 -10 -100 -80 
Mid A.M. -930 -400 - 400 -200 -300 -400 
3 
Noon -500 -400 -400 -200 -300 -400 
Mid P.M. -30 -140 -100 -500 -ll0 -130 
Sunset -4 -10 -40 -80 -15 -20 
Midnight 
Sunrise -80 -120 -200 -20 - 110 -90 
Mid A.M. -1290 -600 -600 -400 -600 -680 
4 Noon -800 -600 -600 -400 -500 - 800 Mid P.M. -40 -110 -700 -180 -160 
Sunset -4 -20 -60 
Midnight 
X--Indicates snowfall surrounding study station. 
46. 
Table IX. (continued) 
January February 
Height Time Dl D2 D3 D4 D.5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 1400 400 1200 80 300 1500 
Mid A.M. 2000 2400 1600 3200 3400 2200 
1 Noon 3800 2000 2800 
Mid P.M. 1500 2200 4200 
700 2600 2200 
3800 2600 1100 
Sunset 340 230 360 520 400 1400 
Midnight 
Sunrise -200 -40 -100 -11 -30 -400 
Mid A.M. 0 -100 -200 -200 -400 -200 
2 Noon -400 -200 -400 Mid P.M. -300 -400 -200 
-35 -200 -400 
-200 -100 -100 
Sunset -40 -10 -35 -50 -40 -100 
Midnight 
Sunrise -700 -80 -200 -22 -70 -soo 
Mid A.M. -100 -1000 -.500 -300 -400 -300 
3 Noon -600 -400 -600 Mid P.M. -400 -500 -1000 
40 -400 -700 
-400 -200 -200 
Sunset -60 -20 -70 -70 -80 -200 
Midnight 
Sunrise -900 -90 -200 -30 -85 -600 
Mid A.M. -200 -1200 -6.50 -400 -600 -400 
4 Noon -800 -800 -800 -40 -900 -1000 
Mid P.M. -.500 -900 -1300 -800 -400 -260 
Sunset -120 -50 -130 -100 -90 -400 
Midnight 
X--Indicates snowfall surrounding study station. 
47. 
Table IX. (continued) 
March April 
Hei ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 250 300 225 420 400 1500 
Mid A.M. 160 340 170 1900 3200 2000 
1 Noon 3100 3600 2500 2300 3800 2200 
Mid P.M. 2300 2300 2800 1700 1600 1500 
Sunset 650 400 675 30 340 1400 
Midnight 
Sunrise X X X -60 -40 -400 
Mid A.I-!. X 0 X -200 0 0 
2 Noon -100 X X -100 -400 -400 Mid P.M. X -100 X -300 -300 -200 
Sunset -20 X X -3 -40 -100 
Midnight 
Sunrise X X X -70 -80 -500 
Mid A.M. X -30 X -200 -200 -100 
3 
Noon X X X -200 -600 -700 
Mid P.M. X -300 X -500 -500 -400 
Sunset X X X -5 -60 -200 
Midnight 
Sunrise X X X -80 -90 -600 
Mid A.M. X X X -400 -400 -200 
4 Noon X X X -300 -600 -1000 Mid P.M. X X X -700 -700 -500 
Sunset X X X -5 - 120 -400 
Midnight 
X--Indicates snowfall surrounding study station. 
48. 
TABLE X. Light intensity data for station three. Light intensity at height 
one (above vegetation) is shown as actual light intensity (expressed 
in foot candles), light intensity deviations from height one are 
expressed for height two to four (12 inches above soil surface, six 
inches above soil surface, and soil surface, respectively). 
November December 
Hei~ht Time Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 450 390 700 420 280 400 
Mid A.M. 2100 3400 3500 3200 2200 3200 
1 Noon 2000 4400 3600 1700 3800 3200 
Mid P.M. 250 700 260 1700 300 1600 
Sunset 70 40 220 340 100 210 
Midnight 
Sunrise -40 -50 -140 -30 -40 -80 
Mid A.M. -100 -200 -100 -200 -110 -170 
2 Noon -300 -400 -200 -100 -200 -700 Mid P.M. -30 -220 -20 -700 -30 -600 
Sunset -10 -15 -10 -30 -20 -10 
Midnight 
Sunrise -80 -100 -200 -40 -80 -90 
Mid A.M. -300 -300 -1000 -350 -900 
3 Noon -500 -800 -400 -200 -400 -1000 Mid P.M. -50 -300 -.30 -1000 -40 -900 
Sunset -20 -15 -20 -60 -20 -35 
Midnight 
Sunrise -140 -150 -400 -100 -160 -210 
Mid A.M. -800 -600 -300 -2000 -900 -1900 
4 
Noon - 700 -900 -600 -400 -2400 -2100 
Mid P.M. -100 -450 -60 -1500 -70 -1350 
Sunset -30 -20 -80 -120 -30 -70 
Midnight 
X--Indicates snowfall surrounding study station. 































Dl D2 D3 D4 DS D6 
1800 420 1200 
2000 1800 3900 
3200 2000 2300 
1000 1400 1100 
360 230 350 
-400 -160 -200 
-800 -200 -100 
-200 -300 -100 
-200 -100 0 
-20 -10 -20 
-600 -170 -200 
-900 -400 -soo 
-700 -600 -soo 
-300 -200 -400 
-30 -20 -25 
-900 -220 -400 
-1300 -1300 -1200 
-1500 -1200 -900 
-soo -400 -sso 
-80 -30 -70 
49. 
February 











-5 -SO -400 
-SOO -400 -100 
-20 -200 0 
-100 -200 -100 
-60 -30 -500 
-6 -100 -soo 
-800 -800 -200 
-40 -400 -600 
-400 -300 -150 
-80 -60 -600 
-10 -150 -1100 
-2000 -2200 -soo 
-80 -700 -900 
2300 -1400 -300 
-160 -110 -800 
X--I ndicates snowfall surrounding study station. 
50 . 
Table X. (continued) 
March April 
Height Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 220 325 200 450 420 1700 
Mid A. M. 150 360 150 1800 3200 2000 
1 Noon 2800 3200 2200 2000 3200 1800 Mid P.M. 2000 1800 2600 1700 1600 1000 
Sunset 600 415 600 40 360 1500 
Midnight 
Sunrise X X X -40 -160 -300 
Mid A.M. X 0 X -200 -200 -600 
2 Noon X X X -300 -200 0 
Mid P.M. X -300 X -700 -400 -200 
Sunset X X X -10 -20 -500 
Midnight 
Sunrise X X X -80 -170 -500 
Mid A.M. X X X -300 -1000 -900 
3 
Noon X X X -500 -700 -600 
Mid P.M. X X X -1000 -600 -300 
Sunset X X X -20 -30 -600 
Midnight 
Sunrise X X X -J.L.O -220 -900 
Mid A.M. X X X -500 -2000 -1000 
4 Noon X X X -700 -1500 
-900 
Mid P.M. X X X -1300 -900 -400 
Sunset X X X -30 -80 -800 
Midnight 
X--Indicates snowfall surrounding study station. 
51. 
TABLE XI. Light intensity data for station four. Light intensity at height 
one (above vegetation) is shown as actual light intensity (expressed 
in foot candles), light intensity deviations from height one are 
expressed for height two to four (12 inches above soil surface, six 
inches above soil surface, and soil surface, respectively). 
November December 
Height Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 420 520 500 410 500 520 
Mid A.M. 2000 3400 3400 3400 2600 3300 
1 Noon 2800 3500 3600 1900 3700 3600 
Mid P.M. 400 470 420 1500 500 550 
Sunset 60 40 320 380 400 JOO 
Midnight 
Sunrise -40 -120 -140 -10 -100 -110 
Mid A.M. -200 -200 -100 -200 -250 =100 
2 Noon Mid P .M. 
- 400 -100 -20 -100 - 110 -100 
-100 -10 - 80 -60 -80 -70 
Sunset -10 -4 -200 -60 - 70 -60 
Midnight 
Sunrise -50 -160 -160 -10 -200 -160 
Mid A.M. -400 -300 -:oo -200 -JOO -1000 
3 Noon -600 -1100 - 400 -200 -1000 -700 
Mid P.M. -100 -10 -100 -300 -90 -130 
Sunset -10 -50 -50 -90 -100 -70 
Midnight 
Sunrise -70 -180 -200 -70 -JOO -280 
Mid A.M. -600 -500 -400 -400 -410 -1300 
4 Noon -800 -1300 -600 -300 -1500 - 800 
Mid P.M. -200 -100 -120 -500 -130 -225 
Sunset -20 - 0 -70 -130 -110 -90 
Midnight 
X--Indicates snowfall surrounding study station. 































Dl D2 D3 D4 D5 D6 
1400 460 1200 
2000 1400 4000 
3400 2800 2800 
1600 2300 1600 
500 300 400 
-200 -40 -200 
-400 -100 -100 
-200 -200 -300 
-100 -500 -200 
-20 -20 -30 
-400 -90 -200 
-500 -400 -900 
-400 -400 -400 
-200 -800 -500 
-40 -60 -100 
-900 -140 -400 
-600 -500 -2800 
-600 -800 -700 
-300 -1100 -700 
-250 -80 -130 
52 . 
February 
Dl D2 D3 D4 D5 D6 
180 330 1600 
3200 3400 2400 
1200 2800 2200 
3300 2600 1100 
550 420 1500 
-10 -20 -400 
-200 -400 -200 
-200 -100 -200 
-100 -100 -100 
-50 -30 -100 
-20 -40 -450 
-JOO -500 -400 
-240 -300 -400 
-200 -200 -150 
-70 -40 -400 
-30 -90 -500 
-1700 -1000 -600 
-300 -400 -1000 
-600 -600 -220 
-100 -100 -500 
X--Indicates snowfall surrounding study station. 
53. 
Table XI . (continued ) 
March Apr il 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 DS D6 
Sunrise 260 350 250 420 460 1600 
Mid A.M. 170 340 170 1900 3400 2000 
1 Noon 3300 3200 2600 2800 3400 2200 
Mid P.M. 220 230 2800 1500 1400 1600 
Sunset 700 420 625 60 :'OO 1500 
Midnight 
Sunrise X X X -40 -40 -400 
Mid A.M. X 0 X -100 -200 -400 
2 Noon 0 X X -400 -200 -200 Mid P.M. X -100 X -100 -100 -100 
Sunset -50 X X -10 -20 -100 
Midnight 
Sunrise X X X -so -90 -500 
Mid A.M. X X X - 200 -200 -500 
3 Noon X X X 
-600 -400 -400 
Mid P.M. X X X -JOO -300 -200 
Sunset X X X -10 -40 -300 
Midnight 
Sunrise X X X -70 -140 -500 
Mid A.M. X X X -300 -400 -600 
4 Noon X X 
X -800 -600 -600 
Mid P.M. X X X -500 -500 -300 
Sunset X X X -20 -250 -500 
Midnight 
X--Indicates snowfall surrounding study station. 
54. 
TABLE XII . Light intensity data for station five. Light intensity at height 
one (above vegetation ) is sho~m as actual light intensity (ex-
pressed in foot candle), light intensity deviations from height 
one are expressed for height two to four (12 inches above soil 
surface, six inches above soil surface, and soil surface, 
re spec ti vely) • 
November December 
Heif;ht Time D1 D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 380 580 400 400 280 400 
Mid A.M. 2000 3200 3200 3600 3800 3200 
1 oon 2500 3600 3600 1400 2400 3800 
Mid P.M. 500 540 480 1800 500 600 
Sunset 80 24 340 320 llO 300 
Midnight 
Sunrise -30 -100 -50 -20 -50 -120 
Mid A.M. -200 -200 -200 -100 -100 -200 
2 Noon -200 -400 -200 -100 -180 -200 Mid P.M. -100 -10 -40 -100 -160 -20 
Sunset -10 -1 -20 -40 -25 -40 
Midnight 
Sunri se -50 -170 - 80 -30 -70 -140 
Mid A. M. -400 -500 -400 -400 -200 -400 
Noon -400 -600 -400 -300 -480 -400 
3 ¥.lid P.M. -100 -20 -160 -200 -180 -60 
Sunset -20 -3 -30 -60 -50 -57 
Midnight 
Sunrise -110 -260 -140 -50 -120 -200 
Mid A.M .. -500 -600 -800 -800 -1600 -6.50 
4 Noon -400 -800 -600 -300 -620 -600 Mid P.M. -200 -60 -180 -300 -200 -100 
Sunset -40 -5 -110 -90 -75 -100 
Midnight 
x--Indicates snowfall surrounding study station~ 
55. 
Table XII. (continued) 
March April 
Hei~ht Time· Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 1600 400 1200 205 350 1700 
Mid A.M. 2000 1600 4100 3200 3200 2200 
1 Noon 3600 2800 2800 1300 2500 2200 
Mid P.M. 1600 1500 1600 3500 2400 900 
Sunset 550 270 400 510 450 1600 
Midnight 
Sunset -200 -60 -100 -10 -50 -500 
Mid A.M. -600 -100 -500 -200 -200 -200 
2 Noon -200 -300 -400 -100 -200 -200 
Mid P.M. -200 -100 -200 -200 -200 -100 
Sunset -180 -20 -100 -30 -50 -100 
Midnight 
Sunrise -400 -80 -100 -15 -75 -600 
Mid A.M. -700 -200 -700 -400 -500 -JOO 
3 Noon -400 -400 -500 -200 -400 -400 
Mid P.M. -400 - 500 -600 -500 -400 -200 
Sunset -210 -40 -120 -so -100 -400 
Midnight 
Sunrise -800 -140 -400 -30 -100 -900 
Mid A.M. -900 -500 -1700 -1700 -1200 -400 
4 Noon -1400 
-1000 -600 -300 -600 -700 
Mid P.M. -600 -600 -650 -700 -800 -250 
Sunset -330 -50 -200 -110 -150 -700 
Midnight 
X--Indicates snowfall surrounding study station. 
56. 
Table XII. (continued) 
March April 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 230 200 225 380 400 1700 
Mid A.M. 140 360 170 1900 3600 2000 
1 Noon 3000 3400 2700 2500 3600 2200 
Mid P.M. 2300 2400 2900 1800 1700 1600 
Sunset 800 400 625 80 550 1600 
Midnight 
Sunrise X X X -30 -60 -500 
Mid A.M. X 0 X -100 -100 -600 
2 Noon X X X -200 -200 0 Mid P.M. X -200 X -100 -100 -200 
Sunset X X X -10 -180 -100 
Midnight 
Sunrise X X X -50 -80 -500 
Mid A.M. X X X -300 -400 -700 
3 Noon X X X -400 -400 -400 
Mid P.M. X X X -200 -200 -400 
Sunset Y.. X X -20 -210 -400 
Midnight 
Sunrise X X X -90 -140 -900 
Mid A.M. X X X -300 -1600 -900 
4 Noon X X X -900 -1400 -700 Mid P .. M. X X X -300 -300 -600 
Sunset X X X 
Midnight 
X--Indicates snowfal surrounding study station. 
57. 
TABLE XIII. Li ght intensity data for st ation six. Light intensity at height 
one (above vegetation) is shown as actual light intensity (ex-
pressed in foot candle), light intensity deviations from height 
one are expr essed for height two to four (12 inches above soil 
surface, six inches above soil surface, and soil ·surface, 
respectively) • 
November December 
Hei ght Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 280 500 520 380 400 460 
Mid A.M. 2000 4200 3500 2600 2500 3200 
1 Noon 2700 4000 3800 1900 2700 2800 Mid P.M. 600 420 400 1800 700 500 
Sunset 110 12 300 280 300 300 
Midnight 
Sunrise -40 -100 -100 -150 -70 -40 
Mid A.M. -100 -400 -100 -400 -100 -500 
Noon -100 -800 -200 -100 -290 -200 2 Mid P.M. -200 -10 -20 -200 -150 - 80 
Sunset - 20 -2 -20 -30 -30 -20 
Midnight 
Sunrise -50 -180 -120 -160 -90 - 90 
Mid A.M. -200 -500 -100 -500 -550 -800 
Noon -100 -1000 -400 -300 -380 -400 
3 Mid P.M. -300 -40 -80 -400 -360 -100 
Sunset -30 -3 -40 -50 -60 -60 
Midnight 
Sunrise -100 - 220 -200 -180 -160 -140 
Mid A. M. -800 -800 -300 -600 -900 -1200 
4 Noon -400 -1800 -600 -300 -990 
-800 
Mid P. M. -400 -100 -100 -600 -500 -150 
Sunrise -40 -5 -100 -70 -70 -80 
Midnight 
X--Indicates snowfal l surrounding study station. 






























Dl D2 DJ D4 D5 D6 
1600 620 1200 
2200 2000 4000 
3500 2800 3800 
1200 2200 1200 
430 250 400 
-400 -160 -100 
-100 -300 -200 
-600 -300 -400 
-200 -500 -100 
-80 -20 -60 
-600 -180 -200 
-JOO -400 -600 
-700 -400 -800 
-300 -900 -300 
-150 -40 -160 
-1200 -280 -450 
-700 -600 -2000 
-1500 -1200 -1700 
-500 -1100 -500 
-200 -60 - 40 
58. 
February 
Dl D2 D3 D4 D5 D6 
200 350 1600 
3600 3800 2000 
1300 2600 2000 
3600 1400 1200 
500 400 1500 
-5 -50 -100 
-100 -200 -300 
-100 -200 -200 
-110 -200 -100 
-20 -20 -100 
-10 -75 -500 
-300 -800 -400 
-200 -400 -400 
-300 -400 -200 
-50 -40 -500 
-20 -100 -700 
-600 -1800 -600 
-300 -550 -600 
-700 -600 -250 
-100 -100 -700 
X--Indicates snowfall surrounding study station. 
S9-
Table XIII. (continued) 
March April 
Hei~ht Time Dl D2 DJ D4 5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 240 325 260 280 620 1600 
Mid A.M. 170 370 160 1900 2600 2200 
1 Noon 3300 3500 2600 2700 3500 2000 
Mid P.M. 2600 1800 2900 1800 1700 1200 
s set 750 400 600 110 430 1soo 
Midnight 
Sunrise X X X -40 -180 -100 
Mid A.M. X X X -100 -400 -100 
Noon X X X -100 -600 0 
2 Mid P.M. X X X -100 -200 -200 
Sunset X X X -20 -80 -100 
Midnight 
Sunrise X X X -50 -200 -500 
Mid A.M. X X X -300 -500 -300 
Noon X X X -100 -700 -200 
3 Mid P.M. X X X -200 -400 -300 
Sunset X X X -30 -150 -500 
Midnight 
Sunrise X X X -100 -280 -700 
Mid A.M. X X X -300 -600 -700 
4 Noon X X X -400 -1_:;oo -600 Mid P.M. X X X -600 -600 -500 
Sunset X X X -50 -200 -700 
Midnight 
X--Indicates snowfall surrounding study station 
60. 
TABLE XIV. Light intensity data for station seven. Light intensity at 
height one (above vegetation) is shown as actual light intensity 
(expressed in foot candles), light intensity deviations from 
height one are exp essed for eiGht two to four (12 inches above 
soil surface, six inches above soil surface, and soil surface, 
respectively) . 
November December 
Hei~ht Time Dl D2 D3 D4 D.5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 280 600 400 JOO 550 420 
Mid A.M. 2000 4000 3800 3600 3400 1500 
1 Noon 2400 3200 3800 1100 3300 200 
Mid P.M. 800 380 500 2200 700 600 
Sunset 110 140 JOO JOO 150 230 
Midnight 
Sunrise -50 -200 -120 -50 -150 -160 
Mid A.M. -300 -300 -7.00 -600 -500 -200 
Noon -200 -200 -200 -100 -250 -300 
2 Mid P.M. -JOO -110 -160 -200 -100 -10 
Sunset -40 0 -40 -50 -10 -20 
Midnight 
Sunrise -80 -240 -140 -60 -200 -170 
Mid A.M. -400 -400 -200 -900 -800 -250 
3 Noon -500 -200 -400 -100 -250 
-600 
Mid P. '1. -400 -130 -180 -400 -200 -110 
Sunset -50 -10 -75 -75 -30 -80 
Midnight 
Sunrise -110 -270 -200 -80 -220 -220 
Mid A.M. -800 -600 -500 -1000 -1000 -360 
Noon -600 -200 -600 -300 -JOO -1200 4 Mid P.M. -500 -200 -200 -900 -300 -200 
Sunset -70 -20 -100 -90 -50 -110 
Midnight 
X--Indicates sno-wf'all surrounding study station. 






























Dl D2 D3 D4 D5 D6 
2200 660 1200 
2400 2300 41.00 
3600 3200 2600 
1600 2400 1000 
340 260 300 
-200 -110 -100 
-700 -300 -200 
-100 -100 -200 
-100 -200 -100 
-30 -30 -20 
-800 -200 -200 
-1000 -500 -1000 
-200 ~200 -400 
-300 -800 -300 
-60 -40 -50 
-1000 -370 -300 
-1200 -700 2200 
-400 -400 -500 
-400 -900 -300 
-100 -60 -80 
61. 
February 
Dl D2 D3 D4 D5 D6 
200 330 1500 
3400 4000 2000 
1300 2800 2000 
3200 1500 1200 
460 41.0 1600 
-5 -10 -500 
-400 -700 -200 
-100 -100 -100 
-200 -100 -50 
-60 -50 -300 
-10 -30 -600 
-500 -900 -300 
-200 -300 -500 
-400 -300 -90 
-80 -70 -600 
-20 -50 -700 
-600 -2200 -350 
-300 -600 -1000 
-500 -500 -150 
-120 -100 -900 
X--Indicates snowfall surrounding study station. 
62. 
Tabl e XIV. (continued) 
March April 
Height Time Dl D2 DJ D4 DS D6 Dl D2 DJ D4 D.5 D6 
Sunrise 260 300 220 280 660 -1.500 
Mid A.M. 1.50 360 160 1000 3600 2400 
1 Noon 3100 3600 2500 2400 3600 -2000 
Mid P.M. 2.500 2000 2900 2200 2l00 1600 
Sunset 800 400 610 no 340 -1600 
Midnight 
Sunrise X X X -SO -110 -soo 
Mid A.M. X X X 0 -600 -700 
2 Noon X X X -400 -100 -100 Mid P.M. X X X -200 -200 -100 
Sunset X X X -40 -30 -300 
Midnight 
Sunrise X X X -80 -200 -.500 
Mid A.M. X X X 0 -800 -1000 
3 
Noon X X X -500 -200 -.500 
Mid P.M. X X X -400 -400 -300 
Sunset X X X -50 -.50 -600 
Midnight 
Sunrise X X X -110 -370 -700 
Mid A.M. X X X -200 -1000 -1200 
4 Noon X X X -600 -400 -700 
Mid P.M. X X X -900 -900 -400 
Sunset X X -80 -100 -900 
Midnight 
x--Indicates snowfall surrounding study station. 
63. 
TABLE XV. Wind vel ocity data for station one (above vegetation) is sho-wn 
as actual wind vel ocitJr (expressed in mph), wind velocity devia-






(12 inches above soil surface, six inches above soil surface, and 
soil surface, respectively). 
November DeceIPber Janu8rv 
Time Dl D2 D3 D4 D.5 D6 Dl D2 D3 D4 D.5 D6 Dl D2 D3 D4 D.5 D6 
Sunrise 0 3 .5 0 0 0 3 0 10 
Mid A.M. 10 .5 6 3 0 .5 3 0 6 
Noon 0 .5 6 10 .5 0 3 8 0 
Mid P. M. 8 0 6 3 8 3 0 3 0 
Sunset 0 0 0 10 0 0 0 12 3 
Midnight 0 5 6 3 0 0 0 0 0 
Sunrise 0 -3 -.5 0 0 0 -3 0 -4 
Mid A. M. -2 -.5 0 -3 0 -2 -3 0 -1 
Noon 0 -.5 -6 -2 -2 0 -3 -2 0 
Mid P. M. -2 0 0 -3 0 -3 0 -3 0 
Sunset 0 0 0 -2 0 0 0 -2 -3 
Midnight 0 0 0 _-:i 0 0 0 0 0 .., 
Sunrise 0 -3 -.5 0 0 0 -3 0 -10 
Mid A.M. -3 -5 -6 -3 0 -.5 -3 0 -6 
Noon 0 -.5 -6 10 -.5 0 -3 -8 0 
Mid P.M. -8 0 -6 -3 -8 -3 0 -3 0 
SunGet 0 0 0 -10 0 0 0 -12 -3 
Midnight 0 -.5 -6 -3 0 0 0 0 0 
Sunrise 0 -3 -5 0 0 0 -3 0 -10 
Mid A.M. -10 -.5 -6 -3 0 -5 -3 0 -6 
Noon 0 -.5 -6 -10 -.5 0 -3 -8 0 
Mid P. M. -8 0 -6 -3 -8 -3 0 -3 0 
Sunset 0 0 0 -10 0 0 0 -12 -3 
Midnight 0 -5 -6 -3 0 0 0 0 0 
X--Indicates snowfall surrounding study stat ion. 
64. 
Table XV. (continued) 
February March April 
Hei~ht Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 5 0 0 3 3 0 0 0 0 
Mid A.M. 0 10 5 0 0 0 0 0 0 
1 Noon 5 J 20 3 0 J 8 8 0 
Mid P.M. 8 5 4 3 3 0 5 0 0 
Sunset 8 0 22 0 3 0 10 12 0 
Midnight 0 0 0 0 0 0 0 0 0 
Sunrise -2 0 0 X X X 0 0 0 
Mid A.M. 0 -2 -2 X 0 X 0 0 0 
2 Noon -2 -2 -5 X X X -3 -2 0 
Mid P.M. -2 0 -2 X -3 X -2 0 0 
Sunset -3 0 -7 X X X -2 -2 0 
Midnight 0 0 0 X 0 X 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M• 0 -5 -s X X X 0 0 0 
3 Noon -5 -3 -10 X X X -8 -8 0 Mid P.M. -3 -S -4 X X X -5 0 0 
Sunset -8 0 -]2 X X X -5 -12 0 
Midnight 0 0 0 X X X 0 0 0 
Sunrise -S 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -5 X X X 0 0 0 
4 Noon -5 -3 -20 X X X -8 -8 0 Mid P.M. -8 -5 -4 X X X -5 0 0 
Sunset -8 0 -22 X X X -10 -12 0 
Midnight 0 0 0 X X X 0 0 0 
x--Indicates snowfall surrounding study station. 
65. 
TABLE XVI. Wind velocity data for station two (above vegetation) is sho'Wil 
as actual wind velocity (expressed in mph), wind velocity devia-






(12 inches above soil surface, six inches above soil surface, and 
soil surface, respectively). 
November December Januarl 
Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 0 3 5 0 0 0 0 0 10 
Mid A.M. 12 5 6 3 0 3 0 0 6 
Noon 0 0 5 8 5 0 5 8 0 
Mid P.M. 10 0 6 5 10 3 0 5 0 
Sunset 0 0 0 8 0 0 0 12 5 
Midnight 0 0 6 3 0 0 0 0 0 
Sunrise 0 -3 -5 0 0 0 0 0 -4 
Mid A.M. -4 -S -1 -3 0 -3 0 0 -6 
Noon 0 0 -5 -2 -2 0 -2 -2 0 
Mid P.M. -4 0 -6 -5 -7 -3 0 -2 0 
Sunset 0 0 0 -2 0 0 0 ,... -2 -.::: 
Midnight 0 0 -6 -3 0 0 0 0 0 
Sunrise 0 -3 -5 0 0 0 0 0 -10 
Mid A.M. -6 -5 -1 -3 0 -3 0 0 -6 
Noon 0 0 -5 -3 -S 0 -5 -8 0 
Mid P.M. -10 0 -6 -5 -10 -3 0 -5 0 
Sunset 0 0 0 -3 0 0 0 -12 -5 
Midnight 0 0 -6 -3 0 0 0 0 0 
Sunrise 0 -3 -s 0 0 0 0 0 -10 
Mid A.M. -12 -5 -6 -3 0 -3 0 0 -6 
Noon 0 0 5 -8 -s 0 -5 -8 0 
Mid P.M. -10 0 -6 -5 -10 -3 0 -5 0 
Sunset 0 0 0 -8 0 0 0 -12 -5 
Midnight 0 0 -6 -3 0 0 0 0 0 
x--Indicates snowfall surrounding study station. 
66. 
Tabl e XVI. (continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 5 0 0 3 3 0 0 0 0 
Mid A.M. 0 10 5 0 0 0 0 0 0 
1 Noon 5 5 20 3 0 3 8 8 0 
Mid P.M. 8 8 3 3 3 0 5 0 0 
Sunset 5 0 22 0 3 0 12 12 0 
Midnight 0 0 0 0 0 0 0 0 0 
Sunrise 0 0 0 X X X 0 0 0 
Mid A.M. 0 -5 -5 X 0 X 0 0 0 
2 Noon 0 -2 -2 -3 X X -2 -2 0 
Vlid P.M. -3 -2 -3 X 0 X -5 0 0 
Sunset 0 0 -4 0 X X -4 -2 0 
Midnight 0 0 0 X 0 X 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -5 X X X 0 0 0 
Noon -5 -5 -5 X X X -8 -8 0 3 Mid P. M. -8 -8 -3 X -3 X -5 0 0 
Sunset -5 0 -7 X X X -6 -12 0 
Midnight 0 0 0 X 0 X 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -5 X X X 0 0 0 
4 Noon -5 -5 -20 X X X -8 -8 0 Mid P. M. -8 -8 -3 X X X -5 0 0 
Sunset -5 0 -22 X X X -12 -12 0 
Midnight 0 0 0 X X X 0 0 0 
X--Indicates snowfall surrounding study station. 
TABLE XVII. Wind velocity data for station three (above vegetation) is shown 
as actual wind velocity (expressed in mph), wind velocity devia-






(12 inches above soil surf ace, six inches above soil surface, and 
soil surface, respectively). 
November December January 
Time Dl D2 DJ D4 D,5 D6 Dl D2 DJ D4 D.5 D6 Dl D2 D3 D4 D.5 D6 
Sunrise 0 3 8 0 0 0 0 0 6 
Mid A.M. 10 .5 6 0 0 .5 3 0 8 
Noon 0 .5 6 12 .5 0 3 8 0 
Mid P.M. 0 0 .5 0 10 .5 0 3 0 
Sunset 0 0 0 10 0 0 0 12 0 
Midnight 0 0 8 3 0 0 0 0 0 
Sunrise 0 -3 -3 0 0 0 0 0 -6 
Mid A.M -2 -.5 -1 0 0 -2 -3 0 -2 . 
Noon 0 -2 -3 -2 -2 0 -3 -2 0 
Mid P.M. -2 0 0 0 -5 -2 9 -3 0 
Sunset 0 0 0 0 .o 0 0 -2 0 
Midnight 0 0 I'\ -3 0 0 0 0 0 -,:_ 
Sunrise 0 -3 -8 0 0 ', 0 0 0 -6 
Mid A.M" -4 -5 -6 0 0 -2 -3 0 -8 
Noon 0 -5 -6 -6 -.5 0 -3 -8 0 
Mid P.M. -8 0 -.5 0 -10 -2 0 -3 0 
Sunset 0 0 0 -.5 0 0 0 -12 0 
Midnight 0 0 -2 -3 0 0 0 0 0 
Sunrise 0 -3 -8 0 0 0 0 0 -6 
Mid A.M. -10 -5 -6 0 0 -2 -3 0 -8 
Noon 0 -5 -6 -12 -5 0 -3 -8 0 
Mid P.M. -8 0 -5 0 -10 -2 0 -3 0 
Sunset 0 0 0 -10 0 0 0 -12 0 
Midnight 0 0 -8 -3 0 0 0 0 0 
X--Indicates snowfall surrounding study station. 
68. 
Table XVII. ( continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 3 0 0 3 3 0 0 0 0 
Mid A.M. 0 10 5 0 0 0 0 0 0 
1 Noon 3 3 20 5 0 5 8 8 0 Mid P.M. 8 8 7 3 3 0 5 0 0 
Sunset 5 0 22 0 3 0 10 12 0 
Midnight 0 0 0 0 0 0 0 0 0 
Sunrise -3 0 0 X X X 0 0 0 
Mid A.M. 0 -2 -2 X 0 X 0 0 0 
2 Noon -3 -3 -5 X X X -2 -2 0 Mid P.M. -3 0 -1 X -3 X -2 0 0 
Sunset -5 0 -7 X X X -2 -2 0 
Midnight 0 0 0 X 0 X 0 :0 0 
Sunrise -3 0 0 X X X 0 0 0 
Mid A.M. 0 -S -5 X X X 0 0 0 
Noon -3 -~ -10 X X X -8 -8 0 3 Mid P.M. -8 -2 -4 X X X -5 0 0 
Sunset -5 0 -12 X X X -4 -12 0 
Midnight 0 0 0 X X X 0 0 0 
Sunrise -3 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -5 X X X 0 0 0 
4 Noon -3 -3 -20 X X X -8 -8 0 Mid P.M. -8 -8 -4 X X X -5 0 0 
Sunset -5 0 -22 X X X -10 -12 0 
Midnight 0 0 0 X X X 0 0 0 
X--Indicates snowfall surrounding study station. 
69. 
TABLE XVIII. Wind velocity data for station four (above vegetation) is shown 
as actual wind velocity (expressed in mph), -wind velocity devia-
tions from height one are expressed for heights two to four 
(12 inches above soil surface, six inches above soil surface, 
and soil surface, respectively). 
November December January 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise . 0 7 10 0 0 0 3 0 14 
Mid A.M 14 10 10 5 0 8 3 0 8 
l Noon 0 6 8 16 5 0 5 8 5 Mid P.M. 9 7 10 5 8 5 0 5 0 
Sunset 0 0 0 10 0 0 0 12 8 
Mj_dnight 0 10 10 5 0 0 0 0 0 
Sunrise 0 -2 -2 0 0 0 -3 0 -6 
Mid A.M. -4 -4 -4 -2 0 -2 -3 0 0 
Noon 0 -3 -2 -8 0 0 -2 -2 -5 
2 Mid P.M. -3 0 -2 -2 0 0 0 -2 0 
Sunset 0 0 0 -2 0 0 0 -2 -3 
Midnight 0 0 -2 -2 0 0 0 0 0 
Sunrise 0 -7 -4 0 0 0 -3 0 -8 
Mid A.M. -6 -10 -5 -5 J -5 -3 0 -2 
3 Noon 0 -6 -3 -10 -2 0 -5 -3 -5 Mid P.M. -9 -7 -4 -5 -3 -2 0 -5 0 
Sunset 0 0 0 -4 0 0 0 -7 -5 
Midnight 0 -2 -4 -2 0 0 0 0 0 
Sunrise .o -7 -10 0 0 0 -3 0 -12 
Mid A.M. -14 -10 -10 -5 0 -8 -3 0 -8 
Noon 0 -6 -8 -16 -2 0 r' -8 -5 4 -/ Mid P.M. -9 -7 -10 -5 -8 -5 0 -5 0 
Sunset 0 0 0 -10 0 0 0 -12 -8 
Midnight 0 -10 -10 -5 0 0 0 0 0 
X--Indicates snowfall surrounding study station. 
70. 
Table XVIII. (continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 5 0 0 5 3 0 0 0 0 
Mid A.M. 0 10 8 0 0 0 0 0 0 
1 Noon 5 5 22 3 0 3 10 8 0 
Mid P.M. 10 8 5 3 5 0 5 0 0 
Stmset 10 0 25 0 3 0 14 12 0 
Midnight 0 0 0 0 0 0 0 0 0 
Sunrise 0 0 0 X X X 0 0 0 
Mid A.M. 0 0 =5 X 0 X 0 0 0 
2 Noon 0 0 0 + 0 X X -2 -2 0 
Mid P.M. -4 0 0 X 0 X 0 0 0 
Sunset -2 0 -3 0 X X -4 -2 0 
Midnight 0 0 0 X 0 X 0 0 0 
Sunrise 0 0 0 X X X 0 0 0 
Mid A.M. 0 r' -3 X X X 0 0 0 -;) 
3 Noon 0 -2 -7 X X X -2 -3 0 Mid P.M. -6 -2 -2 X X X -2 0 0 
Sunset -5 0 -10 X X X -6 -7 0 
Midnight 0 0 0 X X X 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M. 0 -8 X X X 0 0 0 
4 Noon -5 -5 -22 X X X -10 -8 0 Mid P. M. -10 -5 X X X -5 0 0 
Sunset -10 0 -25 X X X -14 -12 0 
Midnight 0 0 0 X X X 0 0 0 
X--Indicates snowfall surrounding study station. 
71. 






as actual wind veloci ty (expressed in mph) , wind velocity deviations 
from height one are expressed for heights two to four (12 inches 
above soil surface, six inches above soil surface, and soil sur-
face, respect i vely). 
November December January 
Time Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 0 5 10 0 0 0 3 0 10 
Mid A.M. 12 5 8 3 0 5 3 0 6 
Noon 0 8 6 18 5 0 5 8 0 
Mid P.M. 8 6 6 5 10 5 0 3 0 
Sunset 0 0 0 10 0 0 0 10 5 
Midnight 0 10 8 3 0 0 0 0 0 
Sunrise 0 -5 -4 0 0 0 -3 0 -6 
Mid A.M• -4 -5 -2 -3 0 -2 -3 0 0 
Noon 0 -3 -1 -8 -5 0 -2 -2 0 
Mid P.M. -2 -1 0 -5 -2 -2 0 -3 0 
Sunset 0 0 0 -2 0 0 0 -4 0 
Midnight 0 -2 -2 0 0 0 0 0 0 
Sunrise 0 -5 -5 0 0 0 -3 0 -8 
Mid A.M. -6 -5 -3 -3 0 -5 -3 0 -6 
Noon 0 -8 -6 -10 -5 0 -5 ,-, 0 -::> 
Mid P.M. -2 -6 -1 -5 - 7 -5 0 -3 0 
Sunset 0 0 0 -4 0 0 0 -10 -5 
Midnight 0 -4 -3 -3 0 0 0 0 0 
Sunrise 0 -5 -10 0 0 0 -3 0 - 10 
Mid A.M. -12 -5 -8 -3 0 -5 -3 0 -6 
Noon 0 -8 - 6 -lB -5 0 -5 -8 0 
Mid P.M. - 8 -6 -6 -5 -10 -5 0 -3 0 
Sunset 0 0 0 -10 0 0 0 -10 -5 
Midnight 0 -10 -8 -3 0 0 0 0 0 
X--Indicates snowfall surrounding study station. 
72. 
Table XIX. (continued) 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 5 0 0 3 3 0 0 0 0 
Mid A.M. 0 10 5 0 0 0 0 0 0 
1 Noon 3 3 20 3 0 3 6 8 0 
Mid P.M. 8 6 4 3 5 0 5 0 0 
Sunset 5 0 22 0 3 0 -12 10 0 
Midnight 0 0 0 0 0 0 0 0 0 
Sunrise -2 0 0 X X X 0 0 0 
Mid A.M. 0 -2 0 X 0 X 0 0 0 
2 Noon -3 -3 -5 X X X -2 -2 0 Mid P.M. -3 -6 -1 X -2 X -5 0 0 
Sunset -s 0 -7 X X X -4 -4 0 
Midnight 0 0 0 X 0 X 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M. 0 -5 -5 X X X 0 0 0 
3 Noon -3 -3 -5 X X X -6 -5 0 Mid P.M. -3 -6 -4 X X X -5 0 0 
Sunset -5 0 -7 X X X -6 -10 0 
Midnight 0 0 0 X X X 0 0 0 
Sunrise -s 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -5 X X X 0 0 0 
4 Noon -3 -3 -20 X X X -6 -8 0 Mid P.M. -3 -6 -4 X X X -5 0 0 
Sunset -5 0 -22 X X X -12 -10 0 
Midnight 0 0 0 X X X 0 0 0 
X--Indicates snc:wfall surrounding study station. 
73. 






as actual wind velocity (expressed in mph), wind velocity devia-
tions from height one are expressed for heights two to four 
(12 inches above soil surface, six inches above soil surface, 
and soil surface, respectively). 
November December January 
Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 0 3 6 0 0 0 0 0 14 
Mid A.M. 12 5 7 5 0 3 3 0 0 
Noon 0 0 0 22 3 0 3 8 0 
Mid P.M. 8 0 6 3 6 3 0 5 0 
Sunset 0 0 0 10 0 0 0 12 5 
Midnight 0 6 6 3 0 0 0 0 0 
Sunrise 0 -3 -1 0 0 0 0 0 -4 
Mid A.M. -6 -5 -2 -5 0 -3 -3 0 0 
Noon 0 0 -5 -10 -3 0 -3 -2 0 
Mid P.M. -2 0 -1 -3 -1 0 0 -5 0 
Sunset 0 0 0 -2 0 0 0 -4 0 
Midnight 0 0 -1 -3 0 0 0 0 0 
Sunrise 0 -3 -6 0 0 0 0 0 -6 
Mid A.M. -12 -5 -7 -5 0 -3 -3 0 0 
Noon 0 0 -5 -20 -3 0 -3 -5 0 
Mid P.M. -8 0 -6 -3 -6 -3 0 -5 0 
Sunset 0 0 0 -10 0 0 0 -6 r' -:; 
Midnight 0 0 -6 -3 0 0 0 0 0 
Sunrise 0 -3 -6 0 0 0 0 0 -12 
Mid A.M" -12 -5 -7 -5 0 -3 -3 0 0 
Noon 0 0 -5 -12 -3 0 -3 -8 0 
Mid P.M. -8 0 -6 -3 -6 -3 0 -5 0 
Sunset 0 0 0 -10 0 0 0 -12 -5 
Midnight 0 -6 -7 -3 0 0 0 0 0 
X--Indicates snowfall surrounding study station. 
74. 
Table XX. (continued) 
February M.arch April 
Height Time Dl D2 D 3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 5 0 0 3 3 0 0 0 0 
Mid A.M .. 0 10 5 0 0 0 0 0 0 
1 Noon 5 5 20 3 0 3 6 8 0 Mid P.M. 8 6 3 2 3 0 3 0 0 
Sunset 6 0 22 0 0 0 12 12 0 
Midnight 0 0 0 0 0 0 0 0 0 
Sunrise -2 0 0 X X X 0 0 0 
Mid A.M. 0 -2 -5 X X X 0 0 0 
Noon -2 -5 -10 X X X -2 -2 0 
2 Mid P.M. -8 0 0 X X X -3 0 0 
Sunset -1 0 -12 X X X -6 -4 0 
Midnight 0 0 0 X X X 0 0 0 
Sunrise -5 0 0 X X 0 0 0 
Mid A.M• 0 r' -5 X X X 0 0 0 -_) 
3 Noon -5 -5 -15 X X X -6 -s 0 Mid P.M. -8 -6 -3 X X X -3 0 0 
Sunset -6 0 -17 X X X -12 -6 0 
Midnight 0 0 0 X X X 0 0 0 
Sunrise ,., 0 0 X X X 0 0 0 _ _, 
Mid A.M. 0 -10 -5 X X X 0 0 0 
Noon -5 r' 20 X X X -6 -8 0 -.::, 4 Mid P.M. -8 -6 -3 X X X -3 0 0 
Sunset -6 0 22 X X X -12 -12 0 
Midnight 0 0 0 X X X 0 0 0 
X--Indicates snowfall surrounding study station. 
75. 
TABLE XXI. Wind vel ocity data for station seven (above vegetation) is shown 
as actual wind velocity ( expressed in mph), wind vel ocity devia-






(12 inches above soil surface, six inches above soil surface, 
and soil surface, respectively). 
November December January 
Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 0 0 6 0 0 0 0 0 8 
Mid A.M. 8 5 7 0 0 0 0 0 6 
Noon 0 8 5 14 0 0 0 8 0 
Mid P.M. 8 0 6 3 5 3 0 3 0 
Sunset 0 0 0 10 0 0 0 10 0 
Midnight 0 6 5 0 0 0 0 0 0 
Sunrise 0 0 -6 0 0 0 0 0 -4 
Mid A.M: -8 -5 -2 0 0 0 0 0 -6 
Noon 0 -8 -5 -9 0 0 0 -8 0 
Mid P.M. -8 0 -1 -3 -s -3 0 - 3 0 
Sunset 0 0 0 -5 0 0 0 -10 0 
Midnight 0 0 -5 0 0 0 0 0 0 
Sunrise 0 0 -6 0 0 0 0 0 -8 
Mid A.M. -8 -5 -2 0 u 0 0 0 -6 
Noon 0 -8 -5 -14 0 0 0 -8 0 
Mid P.M. -8 0 -6 -3 -5 -3 0 -3 0 
Sunset 0 0 0 -10 0 0 0 -10 0 
Midnight 0 -6 -5 0 0 0 0 0 0 
Sunrise 0 0 -6 0 0 0 0 0 -8 
Mid A.M. -8 -, -7 0 0 0 0 0 -6 
Noon 0 -8 -5 -14 0 0 0 -8 0 
Mid P.M. -8 0 -6 -3 -5 -3 0 -3 0 
Sunset 0 0 0 -10 0 0 0 -10 0 
Midnight 0 -6 -5 0 0 0 0 0 0 
X--Indicates snowfall surrounding study station. 
76 
Table XXI. (continued) 
February March April 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 5 0 0 3 2 0 0 0 0 
Mid A.M. 0 10 5 0 0 0 0 0 0 
1 Noon 5 5 20 3 0 3 5 5 0 Mid P.M. 8 6 3 0 0 0 0 0 0 
Sunset 8 0 22 0 0 0 8 10 0 
Midnight 0 0 0 0 0 0 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -5 X X X 0 0 0 
2 Noon -5 -5 -15 X X X -5 -5 0 
Mid P.M. -8 -6 -3 X X X 0 0 0 
Sunset -2 0 -17 X X X -8 -10 0 
Midnight 0 0 0 X X X 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -5 X X X 0 0 0 
3 Noon -5 -5 -20 X X X -5 -5 0 
Mid P.M. -8 -6 -3 X X X 0 0 0 
Sunset -8 0 -22 X X X -8 -10 0 
Midnight 0 0 0 X X 0 0 0 
Sunrise -5 0 0 X X X 0 0 0 
Mid A.M. 0 -10 -s X X X 0 0 0 
4 Noon -5 -5 -20 X X X -5 -5 0 Mid P.M. -8 -6 -3 X X X 0 0 0 
Sunset -8 0 -22 X X X -8 -10 0 
Midnight 0 0 0 X X X 0 0 0 
X--Indicates snowfall surrounding study station. 
77. 
TABLE XXII. Relative humidity data for station one. Relative humidity 
for height one (above vegetation) is shown as actual relative 
humidity, relative humidity deviations from height one are 
expressed for heights two to four (12 inches above soil sur-
face, six inches above soil surface, and soil surface, 
respectively) • 
Height Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 42 34 34 33 82 72 ";<" * 75 Mid A.M. 57 24 31 31 73 69 • f- ~- 73 
1 Noon 42 42 41 32 60 68 26 69 53 
Mid P.M. 55 31 35 45 69 65 * 86 70 Sunset 36 41 47 25 50 70 26 67 52 
Midnight 55 24 29 31 80 72 -~ 74 
Sunrise -1 0 0 0 4 2 * * 1 Jv'dd A.M. 1 1 0 1 1 1 * * 2 
2 Noon 1 1 2 2 1 1 2 1 0 
Mid P.M. 0 0 1 1 2 1 ·* 0 1 
Sunset 0 0 0 0 3 2 1 1 0 
Midnight 0 1 0 1 1 1 -* * 1 
Sunrise -1 0 l (J 9 3 -~- ..1.,:- 5 
Mid A.M. 1 l 0 1 2 2 * * 3 
3 Noon 2 1 2 3 1 1 4 4 1 
Mid P.M. 0 1 2 2 5 2 * 4 2 Sunset 0 1 -1 1 4 3 2 2 1 
Midnight 0 4 2 2 2 2 * --?!- 3 
Sunrise +3 1 1 3 9 4 -:f- ~"' 5 
Mid A.M• 2 3 3 3 3 3 * * 5 
4 Noon 4 1 3 3 1 2 6 5 2 Mid P.M. 2 2 5 2 6 4 -:f- 5 3 
Sunset 2 4 1 1 4 4 5 3 2 
Midnight 1 5 4 4 3 3 -~ -* 3 
~-Temperature too cold for psychrometer readings. 
X--Indicates snowfall surrounding study station. 
78. 
Table XXII. (continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise * 
.,, 
'' 82 * * 91 * 82 82 Mid A.M. 69 49 80 -* 84 * 73 62 75 
1 Noon * * 76 * * 84 69 76 60 Mid P.M. 56 36 76 * 79 * 69 57 67 Sunset * 80 * * 87 73 80 50 Midnight * 84 * * -~ * 80 87 * 
Sunrise * * 0 X X X * 0 4 Mid A.M. 0 0 0 X 0 X 2 1 0 
2 Noon -* * 0 X X X 3 1 1 Mid P.M. 2 4 0 X 3 X 1 2 1 
SUnset ->J- * 1 X X X 1 1 3 Midnight * 0 •~ X * X 1 0 * 
Sunrise * * 0 X X X * 0 9 Mid A.M. 0 6 1 X X X 1 1 2 
3 Noon -* * 0 X X X 4 2 1 Mid P.M. 4 4 0 X X X 4 3 5 
Sunset -~ -~ 1 X ·x X 1 1 4 
Midnight * 8 -~ X X X 2 1 * 
Sunrise * * 0 X X X * 0 9 Mid A.M. 0 6 1 X X X 2 2 2 
4 Noon * * 1 X X X 5 3 1 Mid P.M. 4 4 0 X X X 6 5 9 
Sunset * * 2 X X X 2 2 4 Midnight -~ 8 * X X X 3 4 * 
X--Indicates snow.fall surrounding study station. 
*--Indicates temperature was too cold for psychroraeter readings. 
79. 
TABLE XXIII. Rel ative humidity data for station two. Relative humidity 
for height one (above vegetation) is shown as actual relative 
humidity, relative humidity deviations from height one are 
expressed for heights two to four (12 inches above soil sur-
face, six inches above soil surface, and soil surface, 
respectively) • 
November December January 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise . 4l 34 33 33 82 72 ;~ * 75 Mid A. M. 60 26 34 28 74 69 73 
1 Noon 44 4l 43 34 60 68 25 69 53 Mid P.M. 54 31 34 40 69 65 * 86 70 Sunset 33 39 41 26 50 70 26 67 52 
Midnight 55 25 28 31 83 74 * * 74 
Sunrise 1 0 1 0 4 1 -~ * 1 
Mid A.M° 0 1 1 2 2 1 .l~ * 1 
3 Noon l 1 0 1 1 1 4 1 0 Mid P.M. 2 0 0 0 2 1 .. 0 1 
Sunset 0 6 2 0 3 2 1 l 0 
Midnight 1 0 3 3 1 1 * * 2 
Sunrise 1 0 2 1 9 3 * ·* 5 Mid A.M 0 1 1 4 4 2 -!f * 2 
3 Noon 2 1 0 2 .1 1 5 4 1 
Mid P.M. 3 2 0 2 3 3 * 1 2 
Sunset 0 0 0 1 4 3 2 2 1 
Midnight 2 2 3 3 2 3 ;'f, * 3 
Sunrise 2 1 2 2 9 4 * ·* 5 Mid A.M. 1 2 1 4 5 3 * 1f 3 
4 Noon 4 1 2 3 1 2 6 5 2 Mid P.M. 3 3 1 4 6 4 * 1 3 Sunset 2 1 5 3 4 4 5 3 2 
Midnight 2 2 5 3 3 4 * * 4 
X--Indicates snowfall surrounding study station. 
{~--Indicates temperature was too cold for psychrometer readings. 
80. 
Table XXIII. (Continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D.5 D6 
Sunrise. * * 82 -~ * 92 * 82 82 Mid A.M. 79 50 80 * 85 * 74 61 76 
1 Noon * * 76 -r-- ,~ 86 69 76 60 Mid P.M. 56 44 76 * 76 * 69 56 67 Sunset * * 80 -l!- * 87 73 80 so Midnight -:f- 76 -'k * -~ * 83 89 -~ 
Sunrise * * 0 X X X ~- 0 4 Mid A.M. 0 -1 1 x. 2 X 2 2 2 
2 Noon * * 0 * X X 3 0 1 Mid P.M. 2 1 2 X 2 X 1 4 1 
Sunset * * 1 * X X 1 1 4 Midnight * 6 * X * X 1 1 * 
Sunrise * ,'f 6 X X X * 6 9 Mid A.M 2 -1 2 X 4 X 4 4 4 
3 Noon -~ * 0 X X X 4 0 1 Mid P.M. 13 1 4 X 7 X 4 4 4 
Sunset * -~ 1 X X X 1 1 4 Midnight ~f 8 -~ X * X 2 5 * 
Sunrise * * 6 X X X * 6 9 Mid A.M. 2 3 2 X X X 5 4 5 
4 Noon * * 0 X X X 6 5 1 Mid P.M. 13 4 4 X X X 7 5 7 
Sunset ·* -~ 2 X X X 2 2 4 Midnight * 8 ·* X X X 2 5 -:f-
X--Indicates snowfall surrounding study station. 
*--Indicates temperature was too cold for psychrometer readings. 
81. 
TABLE XXIV. Relative humidity data for station three. Relative humidity 
for height one (above vegetation) is shown as actual relative 
humidity, relative humidity deviations from height one are 
expressed for heights two to four (12 inches above soil sur-
face, six inches above soil surface, and soil surface, 
respectively). 
November December January 
Height Time Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 DS D6 Dl D2 DJ D4 DS D6 
Sunrise 42 30 31 33 82 72 * * 25 Mid A.M. 61 26 33 34 75 70 -* -* 73 
1 Noon 42 41 43 34 63 68 29 69 53 Mid P.M. ss 31 32 41 69 65 * 86 70 Sunset 35 40 44 29 so 70 27 67 52 
Midnight 34 27 27 34 82 73 -:f- -~- 74 
Sunrise 0 3 3 0 4 2 * * 2 Mid A.M. 0 1 0 0 2 1 * * 2 Noon 2 2 0 0 2 1 1 1 0 2 Mid P.M. 1 0 1 0 2 1 * 0 1 Sunset 1 0 2 1 2 2 0 1 1 
Midnight 1 0 2 1 0 1 * * 2 
Sunrise 0 4 3 0 9 4 -~- ~- 5 
Mid A..M. 1 1 1 2 3 3 * * 4 
3 Noon 3 2 0 1 2 
1 2 4 1 
Mid P.M. 2 0 1 1 3 2 * 2 2 Sunset 2 0 3 2 4 3 3 2 1 
Midnight 1 1 2 1 1 2 --,'f- * 3 
Sunrise 1 4 3 2 9 5 * * 6 
Mid A.M. 2 3 1 5 4 4 * * 6 
4 
Noon 5 5 2 4 2 2 3 3 2 
Mid P.M. 3 3 2 2 5 4 * 2 3 Sunset 3 1 5 4 6 4 4 3 2 
Midnight 2 2 5 2 2 3 * -~ 4 
X--Indicates snowfall surrounding study station. 
*--Indicates temperature was too cold for psycbrometer readings. 
82. 
Table XXIV. (continued) 
February March April 
Height Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise * -,'f, 88 * i:- 92 * 88 82 Mid A.M. 81 49 82 {~ 84 * 75 65 77 
1 Noon * * 84 * ;~ 84 69 84 63 Mid P.M• 55 41 80 * 79 * 69 60 67 Sunset * ..,~ 79 * * 89 75 79 54 Midnight * 91 * * * * 82 88 -~ 
Sunrise -,'f, * 0 X X X .,~ 0 4 Mid A.M• 0 0 0 X 0 X 1 1 1 
2 Noon * • f- 0 X X X 3 0 2 Mid P.M. 4 2 4 X 2 X 0 1 0 
Srmset * -* 1 X X X 1 1 4 Midnight * 0 * X -~ X 1 1 * 
Sunrise * * 0 X X X * 0 9 Mid A.M. 6 6 1 X X X 3 1 3 
Noon * -~ 0 X X X 6 0 2 J Mid P.M. 4 6 4 X X X 6 2 6 
Srmset * {(' 1 X X X 3 2 6 Midnight "k 0 -X· X X X 2 2 * 
Sunrise * -'k 0 X X X ~f- 0 9 Mid A. M. 6 6 1 X X X 5 3 5 
Noon * ·¼- 0 X X X 7 0 2 4 Mid P. M. 7 6 4 X X X 7 2 7 
Srmset -:t- * 2 X X X 5 2 8 Midnight * 0 -* X X X 2 3 * 
X--Indicates snowfall surrounding study station. 
*--Indicates temperature was too cold for psychrometer readings. 
TABLE XXV. Relative humidity data for station four. Relative humidity 
for height one (above vegetation) is shown as actual relative 
humidity, relative humidity deviations from height one are 
expressed for heights two to four (12 inches above soil sur-
face, six inches above soil surface, and soil surface, 
respectively). 
November December January 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 41 35 34 33 82 70 * * 74 Mid A.M. 62 25 31 35 70 70 * jv(' 70 Noon 45 40 39 34 63 68 28 67 52 1 Mid P.M. 53 30 25 41 69 65 * 86 69 Sunset 40 39 44 28 50 69 26 66 51 
Midnight 51 25 27 34 80 71 * 71 
Sunrise . 1 1 0 1 3 2 * 1 Mid A.M 0 2 0 0 1 1 ")} -)(- 2 
2 Noon 0 1 3 2 1 1 0 1 1 Mid P.M. 1 0 0 0 2 0 * 0 1 Sunset 0 1 2 0 2 0 0 1 0 
Midnight 0 0 4 1 0 1 -* * 1 
Sunrise 2 1 2 2 6 3 * * 2 Mid A.M. 0 2 0 2 3 2 * * 2 
3 Noon 2 1 4 3 
2 1 1 2 l 
Mid P.M. 1 2 1 0 3 3 * 1 1 Sunset 2 1 2 2 3 1 1 2 1 
Midnight 0 2 4 1 1 1 * -* l 
Sunrise 2 1 2 3 9 5 * * 5 Mid A.M. 2 3 2 3 4 4 -)(- * 3 
4 Noon 3 3 6 3 2 2 2 3 
2 
Mid P.M. 3 3 1 4 5 4 * 2 3 Sunset 2 2 3 2 4 3 2 2 2 
Midnight 3 2 5 2 2 2 * * 3 
X--Indicates snowfall surrounding study station. 
*--Indicates temperature was too cold for psychrometer reading. 
84. 
TABLE IlV. (Continued) 
February March April 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise * * 88 * * 89 * 88 82 Mid A.M. 66 49 81 * 78 * 70 63 72 Noon • f- * 76 * * 82 69 76 63 1 Mid P.M. 60 45 76 * 76 * 69 59 67 Sunset * -lf- 78 * * 85 70 78 50 Midnight * 84 * * .. * 80 87 * 
Sunrise * * 0 X X X -lf- 0 2 Mid A.M. 0 0 1 X 0 X 2 1 2 
2 Noon * * 0 -~ X X 1 0 2 Mid P.M. 0 0 2 X 0 X 2 0 3 
Sunset * * 1 -~ X X 3 1 2 Midnight * 0 * X * X 1 0 * 
Sunrise * * 0 X X X * 0 5 Mid A.M. 9 1 2 X X X 3 3 3 
Noon * * 0 X X X 4 3 2 3 Mid P.M. 3 0 4 X X X 4 1 4 
Sunset * -'k 2 X X X 4 2 3 Midnight -* 0 * X X X 1 1 * 
Sunrise * * 0 X X X -lf- 0 7 Mid A.M. 9 3 3 X X X 4 3 4 
4 Noon * * 0 X X X 5 4 2 Mid P.M. 3 0 4 X X X 5 l 5 
Sunset -:t- * 3 X X X 4 3 4 Midnight * 0 .,~ X. X X 2 l * 
X--Indicates snowfall surrounding study station. 
~~--Indicates temperature was too cold for psychrometer reading. 
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TABLE XXVI. Relative humidity data for station five. Relat ive humidity 
for height one (above vegetation) is shown as actual relative 
humidity, relative humidity deviations from height one are 
expressed for heights two to four (12 inches above soil sur-
face, six inches above soil surface, and soil surface, re-
spectively). 
November December Januarz 
Hei~ht Time Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 DJ D4 D5 D6 
Sunrise 42 36 32 33 82 72 * * 75 Mid A.M. 60 25 33 36 73 69 * ~- 72 
1 Noon 46 42 45 34 63 68 28 69 53 
Mid P.M. 54 31 34 38 69 65 * 85 70 Sunset 33 37 44 25 50 70 25 67 52 
Midnig t 55 25 32 34 82 73 * -~ 73 
Sunrise 0 0 1 1 3 1 * -lf 1 Mid A.M. 0 1 1 0 1 1 * * 1 
2 Noon 0 2 1 0 2 0 1 1 0 Mid P.M. 2 0 0 3 3 2 * 0 0 Sunset 2 3 2 1 l 1 2 1 l 
Midnight 1 1 0 1 1 1 * -lE- l 
Sunrtse l 0 2 2 6 4 * * 3 Mid A.M. 0 2 l 0 2 2 * * 2 Noon 0 3 1 2 2 1 2 2 1 
3 Mid P.M. 3 l 2 3 5 3 * 3 1 Sunset 6 3 2 2 2 2 2 2 l 
Midnight 2 2 1 3 2 2 * * 2 
Sunrise 1 3 2 2 9 4 * * 5 Mid A.M. 1 3 2 1 4 4 * * 3 
4 Noon 2 4 1 2 2 2 4 3 2 Mid P.M. 3 3 2 6 7 4 * 4 3 Sunset 7 6 5 3 2 3 2 3 2 
Midnight 2 3 1 3 2 3 * * 3 
X--Indicates snowfall surrounding study station. 
*--Indicates temperature was too cold for psychrometer readings. 
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Table XXVI. (continued) 
February March April 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise -!} * 88 * * 90 * 88 88 Mid A.M. 71 49 81 {!- 78 ii- 73 63 75 
1 Noon -~ -'A- 76 * * 83 69 76 63 Mid P.M. 56 37 76 * 77 * 69 59 67 Sunset * * 80 * * 87 73 80 50 Midnight * 83 * * * -~ 82 86 * 
Sunrise * -:f 0 X X X * 0 4 Mid A.M. 0 3 0 X 3 X 1 l 1 
2 Noon * * 8 X X X 3 8 8 Mid P.M. 4 l 4 X 1 X 1 1 1 
Sunset * ~- 1 X "{ X 1 1 2 Midnight -* 0 -* X * X 1 0 * 
Sunrise * * 0 X X X * 0 9 Mid A.M. 4 9 1 X X X 3 2 3 
3 Noon * * 8 X X X 5 8 2 Mid P.M. 4 4 4 X X X 5 2 5 
Sunset * * 2 X X X 3 2 3 Midnight * 1 -i!- X V X 2 1 * \. 
Sunrise * * 0 X X X * 0 9 Mid A.M. 10 9 1 X X X 4 3 4 
4 Noon * {!- 8 X X X 6 8 2 Mid P.M. 4 4 6 X X X 6 3 6 
Sunset * * 3 X X X 4 3 3 Midnight * 1 -~ X X X 2 1 * 
x--Indicates snowfall surrounding study station. 
•!--Indicates temperature was too cold for psychrometer readings. 
TABLE XXVII. Relative humidity data for station six. Relative humidity 
for height one (above vegetation) is shown as actual relative 
humidity, relative humidity deviations from height one are 
expressed for heights two to four (12 inches above soil sur-
face, six inches above soil surface, and soil surface, re 
specti vely). 
November December Januarr 
Height Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise 43 36 34 33 82 72 * * 75 Mid A.M. 61 26 39 34 74 70 * * 72 1 Noon 43 45 44 34 63 68 30 69 53 
Mid P.M. 55 30 35 37 69 65 * 86 71 Sunset 33 38 43 25 50 70 27 67 52 
Midnight 54 30 30 34 82 73 * 73 
Sunrise 0 0 2 1 4 2 * ·lt 5 
Mid A.M. 0 1 1 0 1 1 -:t- * 1 
2 Noon 0 1 1 1 2 0 0 1 1 Mid P.M. 1 1 2 1 2 2 * 0 2 Sunset 2 1 3 1 2 0 1 1 
Midnight 1 1 0 1 1 1 * * 2 
Sunrise 0 1 2 2 9 3 * * 5 Mid A.M. 1 1 2 1 3 2 * * 33 
3 Noon 0 1 5 2 2 
0 2 2 
Mid P.M. 2 2 2 3 5 5 i:- 0 3 
Sunset 5 2 2 2 2 3 1 2 1 
Midnight 1 1 0 3 2 2 * -~ 3 
Sunrise 1 1 4 3 9 5 ·* 6 
Mid A.M. 2 2 4 2 4 4 * * 5 Noon 1 3 4 4 2 2 0 3 3 4 Mid P.M. 3 4 2 4 7 5 * 1 4 Sunset 6 3 4 4 4 4 3 2 
Midnight 2 2 1 3 2 2 {~ * 5 
X--Indicates sno1.vf all Stu-rounding study station. 
*--Indicates snowfall surrounding study station. 
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Table XXVII. (continued) 
February March April 
Hei~ht Time Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise -?~ * 82 -){- * 92 •~ 82 82 Mici A.M. 71 61 82 * 87 -~ 74 68 76 
1 Noon * * 77 -* 86 69 77 73 Mid P.M. 53 44 77 * 80 * 69 61 67 Sunset -;, -~ 79 .,~ * 90 73 79 50 Midnight i{- 87 -:f * * * 82 88 * 
Sunrise * .,: .. 2 X X X * 2 4 Mid A.M. 3 0 1 X X X 1 2 1 
2 Noon -~ ""* 7 X X X 3 7 2 Mid P.rJT. 3 0 7 X X X 0 0 0 
Sunset -:f- * 1 X X X 1 1 1 Midnight * 0 -:~ X X X 1 0 * 
Sunrise * -~ 6 X X X ~- 6 9 Mid A.M. 5 0 3 X X X 4 3 4 
J\Toon * i} 7 X X X 6 7 2 3 ¥.id P.M. 3 0 7 X X X 7 0 5 
Sunset ~E- 1 X X X 3 1 2 
Midnight ~C' 4 ~} X X X 2 0 * 
Sunrise • E- •• 6 X X X -l~ 6 9 
Mid A.M. 10 1 3 X X X 4 4 4 
4 Noon * * 7 X X X 7 7 2 :tvJid P.M. 7 0 7 X X X 7 0 5 
Sunset * * 1 X X X 4 1 4 Miclnight -lf- 4 * X X X 2 0 ~-
X--Indicates snowfall surrounding study station. 
*--Indicates temperature was too cold for psycbrometer. 
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TAB XXVIII. Relative hur.d.dity data for station seven. Relative humidity 
for height one (above vegetation) is shown as actual relative 
humidity, relative humidity deviations from height one arc 
expressed for heights two to four (12 inches above soil sur-
face, six inches above soil surface, and soil surface, re-
spectively) • 
November December January 
Hei~ht Time Dl D2 D3 D4 DS D6 Dl D2 D3 D4 DS D6 Dl D2 D3 D4 DS D6 
Sunrise 42 37 34 33 82 72 * * 75 Mid A..M. 57 26 39 34 72 70 * * 73 
1 Noon 45 47 48 39 70 68 26 70 53 Mid P.M. 55 31 35 37 69 65 * 86 72 Sunset 35 39 46 25 so 71 28 68 52 
Midnight 55 31 30 35 81 72 * * 74 
Sunrise 1 0 0 0 4 2 * * 1 Mid A. M. 1 1 1 0 1 1 -* -* J. 
2 Noon 1 3 1 0 2 1 2 2 1 Mid P.M. 0 1 2 0 2 2 -~ 0 0 
Sunset -1 0 0 1 1 1 1 l 1 
Midnight 0 1 0 1 1 1 -~ * 1 
Sunrise 1 0 1 1 9 3 * -?f 4 Mid A.M. 1 1 2 1 2 2 --A~ -:f- 4 
3 Noon s 3 0 1 3 3 4 4 2 Mid P.M. 0 2 2 2 6 3 2 3 
Sunset 2 0 3 2 2 2 2 2 1 
Midnight 0 1 0 2 2 2 * * 3 
Sunrise 2 0 1 2 9 s -:f- * 6 Mid A.M. 1 2 4 1 3 4 * * 5 
4 Noon 5 4 s 1 3 3 6 5 3 Mid P.M. 1 3 2 3 8 4 -~ 2 4 
Sunset 3 2 3 3 4 3 5 3 2 
Midnight 4 3 1 4 2 3 -~ * 6 
X--Indicates snowfall surrounding study station 
*--Indicates temperature was too cold. for psychrometer readings. 
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Table XXVIII. (continued) 
February March April 
Hei~ht Time Dl D2 DJ D4 D5 D6 Dl D2 DJ D4 D5 D6 Dl D2 D3 D4 D5 D6 
Sunrise * * 82 * * 93 * 82 82 Mid .M. 66 49 82 * 81 * 72 63 74 
1 Noon * * 75 * * 87 69 75 70 Mid P.}'T. 53 44 78 * 79 * 69 37 67 Sunset * -~ 79 * * 91 72 69 50 Midnight * 83 * * * * 81 89 -~ 
Sunrise * * 0 X X X * 0 4 Mid A.M. 2 6 0 X X X 1 0 1 
Noon * * 0 X X X 1 1 3 2 Mid P.M. 0 0 2 X X X 1 2 1 
Sunset * * 1 X X X 1 1 1 Midnight * 0 * X X X 0 1 -~ 
Sunrise * •~ 9 X X X * 9 9 Mid A.M. 2 6 0 X X X 3 1 3 
3 Noon * * 0 X X X 7 4 3 Mid P.M. 5 9 4 X X X 6 3 6 
Sunset -¾"°<- -~ 2 X X X 2 2 2 
Midnight ~I.. 1 * X X X 1 2 -:} 
Sunrise * * 9 X X X * 9 9 Mid A.M. 17 8 2 X X X 3 2 3 · 
4 Noon ~I- * 0 X X X 8 7 3 Mid P.M. 5 9 4 X X X 8 5 8 
Sunset * i} 2 X X X 3 2 4 Midnight * 1 * X X X 1 2 * 
X--Indicates sno .. d'all surrounding study station. 
-~-Indicates temperature was too cold for psychrometer readings. 
RESULTS 
The data gathered from this six-months (November, 1957 to April, 
1958) investigation of the various climatic factors (temperature, light 
intensity, wind velocity-, and relative humidi"tu) for the saven different 
study stations are summarized in Tables I through XVIII. 
Temperature 
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Temperature (degrees centigrade) data for the seven study stations 
are summarized in Tables I through VII. The temperature at height one 
(above vegetation) for the seven study stations fluctuated more than the 
temperature for the lower heights (12 inches above soil surface, six inches 
above soil surface, soil surface, and six inches below soil surface) of 
each station. 
Analysis of data showed that generally, the temperature at the 
various heights were higher at the noon reading than for azzy- other time 
of day, and that the highest recorded reading for noon was at the soil 
surface level. 
A review of Tables I through VII showed that generally the tempera-
ture at the six inches below soil surface level at the runrise arrl mid-
nigh readings was higher than at the other various levels at the same 
readings. On the other hand, the temperature recorded at the six inches 
below soil surface level for the mid-morning, noon, and sunset readings 
was lower than the temperatures recorded for the levels above the 
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six inches below soil surface level. Analysis of the data showed 
that temperatures recorded far study station four (fairly level area) 
fluctuated to greater extremes than that recorded for the other study 
stations. '.I.his greater fluctuation of temperature was probably due to 
the low type of vegetation and the sparse ground cover surrounding the 
station. 
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After reviewing the data in Tables I through VII it was found 
that study station seven (south-facing slope) generally, recorded higher 
temperature readings at all levels than those recorded for the other 
study stations. 
Light Intensity 
Light intensity (foot candles) data for the seven study stations 
are SUllUllarized in Tables VIII through XIV. Consistent light intensity 
differences were recorded at height one (above vegetation) from those 
of the lower heights (12 inches above soil surface, six inches above 
soil surface, and soil surface) for each of the stations. In general, 
light intensity was measured highest at height one, then height two, 
height three, and height four. 
It was noted that on cloudy days light intensi 1cY" was sharply re-
duced from that recorded on clear days. Generally, light intensity 
measurements were higher at sunrise than at sunset for the seven study 
stations. Higher readings were more often recorded at noon than at 
the other times of reading. 
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.Analysis of data showed that light intensity fluctuated less for 
the different heights at station four (fairly level area) than for any 
of the other study stations. Station six ( east-facing slope) had higher 
light intensity readings at sunrise and mid-morning than did the other 
study stations. Station seven (south-facing slope) generally had higher 
light intensity readings at noon and mid-afternoon than those of the other 
study stations. Station one (north-facing, partly protected slope) and 
station three (north-facing, unprotected slope) were generally found to 
have lower light intensity readings at all heights than those recorded 
for the other study stations. 
Wind Velocity 
Wind velocity (mph) data for the seven study stations are summarized 
in Tables XV through XXI. .Analysis o:f data showed that the highest wind 
velocity for each station was consistently recorded at height one (above 
vegetation). Wind velocity readings decreased as the various heights 
approached the soil surface level. It was noted that little or no wind 
movement was recorded at height .four (soil surface) for the seven study 
stati ons. 
A review of Tables XV through XXI showed t.'lwt generally, wind 
velocity was greater at the mid-morning, noon, and mid-afternoon readings 
than at the other times that readings were taken. It was also noted that 
very little wind movement was recorded at the midnight reading. 
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Analysis of data showed that study station four (fairly level 
area) consistently had higher wind velocity recordings than did the 
other stations, due to the location of study station four. '!he devia-
tions in the readings of the four heights of study station four 
was less than those recorded for the four heights of the other study 
stations. Study station seven, generally had less wind movement record-
ed than did the other study stations. 
Relative Humidity 
Relative hu.midi ty data for the seven study stations are sunnnarized 
in Tables XXII through XX.VIII. Analysis of data from the humidity tables 
showed that relative humidity was greater at each of the seven study 
stations under the vegetation (height two, height three, and height four) 
than i t was above the vegetation (height oDP ). Generally, no appreciable 
difference was noted in the relative humidity at height one between the 
seven study stations. 
It was recorded that relative humidity was greater at all seven 
stations at the midnight and sunrise readings, than it was at the other 
times readings were taken. On windy days the difference between the 
relative humidity of height one arrl the lower heights (height two, 
height three, and height four) were greater than they were on calm days. 
'!his was especially true between heights one and four. 
It was noted after reviewing the relative humidity, tables, that 
deviations in relative humidity between the different heights were 
generally less at station four than at the other study stations. 
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DISCUSSION AND CONCLUSIONS 
The vegetation at the seven study stations did modify the various 
climatic factors (temperature, light intensity, wind velocitcY, and 
humidi ty) in varying degrees, as was shown after reviewing Tables I 
through XXVIII. 'Ihe importance of vegetation in modifying the air 
climate was shown by comparing the climatic data at height one (above 
vegetation) with the climatic data at the heights below the vegetation. 
As the differences in the various climatic factors for the seven study 
stati ons at height one was slight, whereas, the differences at the 
various lower heights were consistently greater. 
Location of the seven study stations was found to have a modify-
ing effect on the ¥arious climatic factors, as was noted after reviewing 
the differences of the climatic data at the various study stations w.i.th 
the vegetation surrounding the study stations. This was shown by com-
paring stuey- station three (north-facing slope) and study station five 
(west-facing slope), and by comparing study station six (east-facing 
slope) w.i. th study station seven ( south-facing slope). 'These stati ons 
had approximately the same vegetative composition, but due to the loca-
t i on of _the stations they were subject to different climatic conditions, 
thus different climatic readings were consistently recorded between 
the stations. Thus, it may be inferred that not only vegetation modifies 
the various climatic factors, but also that the topography of an area 
influences the climate at the plant level. 
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Greater differences were noted in the various climatic factors 
at study station four, which was located on a fairly level, unprotected 
site, than were noted for the other study stations because study station 
four was consistently open to the influences of the climate. For ex-
ample, study station four was subject to the influences of wind move-
ment, regardless of the direction of the wind. The other stations were 
protected from at least one direction. 
Study station seven (south-facing slope) was found to have a more 
uniform climate than did the other study stations. As protection from the 
prevailing north winds of the winter months was afforded by the direction 
of the slope, also, the south-facing slope received mor~ heat from the 
sun's rays due to the angle of the slope than did the other study 
stations. 
Although the prote~tion an:i food ~1pply afforded by vegetation 
largeq controls the distribution and home ranges of small mammals, the 
possibility of microclimate influencing the distribution and home ranges 
of small mammals may merit investigation, as consistent differences in 
the microcli.mate were noted for the different study stations throughout 
the present investigation. 
Although the present investigation was limited to a six-months 
study (winter and early spring), it is the opinion of the author that 
a more detailed and extensive study would yield valuable infonnation 
about microclimates, and the role that microclimate plays in influencing 
the plant and animal comnnmities of the mixed prairie region. 
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In further investigations of micro~limates in the mixed prairie 
region, the author would suggest that the placement of the study stations 
should be 10 feet (or less) contours apart, ard that the study stations 
should follow the same contour Dompletely around the study area, thus 
presenting a more complete representation of the microclima.te of the 
area. 
It would also prove helpful for the placement of a controlled 
weather station at the study area, as a weather station wuld provide 
a basis for statistical comparison of the microclima.tic data of the 
different stuey stations. Measurenents of soil moisture and of the 
evaporation rate at each of the study stations would also provide more 
information and help in presenting a more complete picture of micro-
climates in the mixed prairie region. 
SUMMARY 
A six-months microclimatic investigation (November, 1957 to 
April, 19.58) of the various climatic factors ( temperature, light intensity, 
wind velocity, and humidity) was conducted at seven different stations. 
The area selected for this study was a relict area of approximately 36 
acres located in the mixed prairie association. The relict area was 
located approximately 1.5 miles southwest of Hays, Kansas in Ellis 
County. 
Observations were made six days ea:ch month under two sets of 
time tables; three days each month readings were taken at sunrise, noon, 
and sunset and three days each month at mid-mo:rning, mid-afternoon, 
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and at midnight. 
Temperature (degrees centigrade) measurements at each station 
were made at five levels: six inches below soil surface, soil surface, 
six i nches above soil surface, 12 inches above soil surface, and above 
vegetati on. Th.e temperature below the soil surface was obtained by 
placing the thermometers in holes bored to the desired depth in the 
ground, with the holes being covered with a lid -when the thermometers 
were not being checked. Air temperatures for the vari ous heights 
were obtained by fastening the thermometers to a stake at the desired 
heights. 
Light intensi ty, wind velocity, and relativ~ humidity measure-
ments were taken at four levels: soil surface, six inches above soil 
surf ace, 12 inches above soil surface, and above vegetation. A Weston 
illwnination meter (model 756) was used to record the light intensities 
(foot candles). Wind veloci -cy- (mph) was taken with a hand type venti-
m.eter . Relative humidity was determined with a cog type, wet-dry bulb 
psychrometer. 
Two methods applied in gathering the data used in determining 
the basal composition and per cent composition of the vegetation sur-
r ounding the study stations. The point transect method (Clarke, et al., 
1942) was employed in determining the basal cover and composition of 
the grassy vegetation. In each study area the relative abundance and 
..... 
importance of the non- grassy species, forbs and weeds, were rated ac-
cor ding to the method described by Weaver and Fitzpatrick (1934). 
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Soil textures of the area were determined as described by Bouyoucos (1936). 
Station one was located on a north-facing, partly protected slope 
within a big bluestem (Andropogon gerardi) habitat. Station two was located 
in a weedy lowland area. Located on a north-facing, unprotected slope in 
a mixed midgrass habitat was station three. Station four was located on 
a fairly level area in a little bluestem (Andropogon scoparius) habitat. 
Station five was located approximately halfway between stations two and 
four in a mixed grass habitat on a west-facing slope. Station six 
was located across the draw from station five on an east-facing slope 
in a mixed grass ~abitat. Station seven was located across the draw 
from station one on a south-facing, partly protected slope in a mixed 
grass habitat. 
'Ihe data gathered from the present investigation are summarized 
in Tables through XXVIII. It was found that +he vegetation of the area 
effected the air climate in varying degrees, depending upon the characteris-
tics of the vegetation and also upon the topography of the area, as per 
cent slope and direction of slope were found to play an important role in 
the modification of the macroclimate. It was found that the microclimate 
for the study stations also varied according to the time of day. 
Although, the present investigation was limited in time and scope, 
it is the opinion of the author that a more extensive study would merit 
much valuable information regarding microclimates in the mixed grass prairie. 
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APPENDIX A 
Abundance of forbs and weeds for the seven study areas. Numbers 
in each colunm represent the abundance; 1- very abundant, 2- abundant, 
3- connnon, 4- infrequent, 5- rare (Weaver and Frit zpatrick, 1934). 
Plant species Stations and abundance ratings 
1 2 3 4 5 6 7 
Allium nuttallii 4 
Ambrosia psil ost achya 5 4 4 5 3 3 3 
Amorpha canescens 3 4 3 3 5 
.Arenaria texana 5 
Asclepiodora decumbens 5 
Aster nroltiflorus 1 4 1 5 2 3 
Aster oblongifolius 5 3 5 
Callirhoe involucrata 5 5 5 
Cheirinia aspera 5 5 5 
Chenopodium album 5 5 4 5 5 
Chenopodium lanceolatum 5 5 
Cirsium undulatum 5 5 4 4 4 
Convolvulus arvense 5 5 
Echinacea angustifolia 4 4 5 
Euphorbia marginata 5 4 5 
Galium aparine 5 4 3 
Gutierrezia sarothrae 5 5 5 
Hedeoma hispida 5 5 
Helianthus annuus 5 4 4 5 3 
Houstonia angustifolia 5 
Kuhnia glutinosa 5 5 5 
Lactuca ludoviciana 5 4 3 3 5 5 
Lappula occidentalis 5 5 5 5 
Leptilon canadense 5 
Leucelene erieoides 5 5 
Liatris punctata 5 
Malvastrum coccineum 5 3 
Melilotus alba 5 
Meriolix serrulata 5 4 5 5 
Morongia uncinata 5 4 4 5 
Opuntia macrorrhi za 5 
Paronychia j amesii 5 
Petalostemen purpureus 5 5 
Polygala 5 
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Appendix A (continued). 
Plant species Stations and abundance ratings 
1 2 3 4 5 6 7 
Psoralea tenuiflora 5 5 5 3 3 1 5 
Ratibida colurnnifera 5 
Salsola pestifer 5 5 5 
Salvia pitcherii 3 5 4 
Scutellaria resinosa 5 5 5 
Sideranthus spinulosus 5 
Solanu.m rostratu.m 5 5 5 5 5 
Solidago glaberrima 5 5 4 
Solidago mollis 5 5 
Solidago rigida 3 4 
Sophia sp. 5 4 4 5 
Stenosiphon linifolius 5 
Tetraneuris stenophylla 4 
Thelesperma gracile 2 4 5 
Tithymalus arkansanus 5 5 3 5 5 
Tradescantia bracteate 4 
Tragopon pratensis 5 5 5 
Tragia ramosa 5 5 
Verbena bipinnatifida 5 5 4 
Verbena stricta 5 
Viola nuttallii 5 
Yucca glauca 5 5 
